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AMERICAN PETROLEUM INSTITUTE'S ANNUAL MEETING at Los Angeles November 
13-16 is expected to attract thousands, representing all phases of oil 
and gas industries and all sections of country. West Coast previously 
had this event at San Francisco in 1941, at Los Angeles in 1935. Texas 
had it at Dallas in 1934, at Houston in 1932. (It was in Houston in 1932 
that Daily Oil News was started as regular feature of API annual meet- 
ings by Gulf f Publishing Company, publisher of World Oil and Petroleum 

Refiner.) At last year's convention in Chicago, cus customary meeting place, 
5103 registered. They came from 42 states, District of Columbia, and 9 
foreign countries. 


TOTAL DEMAND FOR ALL OILS will average 7,008,000 barrels daily for last 
quarter of 1950 and first three quarters of 1951, up 5.7 percent from 
past 12 months but about 200,000 barrels per day under present supply, 
which therefore if continued would add to stocks in that volume. This is 
forecast by Independent Petroleum Association of America, which esti- 
mates requirements at 7,003,000 daily in last quarter of 1950, 7,021,000 
in first quarter 1951, 6,936,000 in second quarter, 7,074,000 in third 
quarter. Forecast considers military needs and high industrial activity 
and assumes normal weather. 


WITH COMPLETION of Interprovincial Pipe Line's artery from Alberta some 
marketing adjustments may be expected. First effects will be a sharp 
decline in sales of refined products from U.S. to Eastern Canada. 
Illinois oil shipments to prairie refineries are now being cut off grad- 
ually and may be discontinued entirely by next Spring. Sharp price 
breaks may be expected in the gasoline and fuel oil markets in the Great 
Lakes area, with some dumping until the industry can readjust itself. 


U. S. MAY BE DENIED FULL BENEFITS of natural gas if federal government 
persists in designs to "enmesh the industry in a web of regulations," 
warned James E. Pew, Sun Oil Company, president of Natural Gasoline 
Association of America, before AIME at New Orleans. Referring to propa- 
ganda against Kerr Bill and its veto, he said it was alarming that 
behind the case there was "a cynical, antagonistic attitude toward busi- 
ness and a sneering disregard of the contributions American industry has 
made to our high standard of living." 


IN SECOND POSTPONEMENT, Federal Power Commission has set January 8, 
1951, as date for public hearing to determine whether Phillips Petroleum 
Company natural gas operations shall be subject to FPC jurisdiction 
under Natural Gas Act. Phillips sought postponement on grounds its 
principal witnesses are key employes now tied up in production of war 
materials. 


CONTINENTAL U.S. at beginning of 1950 held proved and potential natural 
gas reserves of at least 510 trillion cubic feet, after having produced 
150 to 175 trillion. Future supply includes 180 trillion already proved, 
280 expected to be discovered on land, and more than 50 trillion in 
prospect from tidelands. These were estimates of Lyon F. Terry, vice 
president of Chase National Bank and a petroleum engineer, at annual 
meeting of American Gas Association. Estimates were based on 
authoritative estimates of reserves of crude oil, with which gas is 
closely linked, the crude reserves after production of 38.9 billion 
barrels up to January 1, 1950, having included 24.6 billion barrels 
proved and 46.5 billion estimated future discoveries, excluding 
tidelands. 












































































DOWELL ACIDIZING SERVICE...Backed by 18 years 
experience in the field and by an active research program 


Service engineers draw on the company’s 
eighteen year backlog of experience to bring 


On February 11, 1932, a group of men from The 
Dow Chemical Company introduced inhibited 


acid into an oil well in central Michigan. 
Although the well was scheduled to be aban- 
doned, production was increased from 3 BOPD 
to 8 BOPD! This marked the beginning of 
acidizing service in the oil industry. 


Eighteen years and some 75,000 acidizing jobs 
later, Dowell Incorporated, organized as a sub- 
sidiary of The Dow Chemical Company to take 
the new process to the oil fields, is still pioneer- 
ing in the field of oil well acidizing. Dowell is 
constantly at work developing new and better 
acidizing equipment and materials. Dowell 


you improved acidizing techniques. 


Dowell’s comprehensive program of research 
and development is carried on with just one 
objective—to provide better, more effective 
services for the oil industry. Put this develop- 
ment and research to work on your well! The 
next time you need an acidizing job, ‘‘Look to 
Dowell’. There is a Dowell station near you. 


DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 





| DOWELL 
i 4 


ACIDIZING SERVICE 


Ask your nearest Dowell station for complete information on these Dowell services and products: 
Acidizing Service, Electric Pilot Services, Plastic Service, Chemical Scale Removal Service for 
heat exchange equipment, Jelfilake, Paraffin Solvents, Magnesium Anodes for Corrosion Control 
and Bulk Inhibited Hydrochloric Acid. 
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END-USE CONTROL IS DICTATORSHIP 





ONCE AGAIN AN EFFORT is being made to estab- 
lish a U. S. national fuel policy (Senate Resolution 239 
introduced by Senator Myers of Pennsylvania), which 
would provide for the regulation of the end-use to which 
coal, oil and gas could be put. 

Although similar attempts have been made periodically 
since the middle 30’s, the present situation constitutes a 
far more serious threat than did preceding efforts. The 
present proposal has the backing of Secretary of Interior 
Chapman and strong elements of the coal industry, in- 
cluding the United Mine Workers. 

This proposal is so directly contrary to every American 
business, government and social principle it is amazing 


that anyone would have the nerve to suggest it. It is pure 


and simple distatorship which would immediately destroy 
free competitive enterprise and also rob the people of 
their liberty to buy whatever kind of fuel they want to 
use. Who knows what the next step and the third step 
would be once government makes a start in this direction. 

Such a catastrophe must be prevented. The burden of 
doing so falls largely on the oil and gas industries. They 
are sufficiently involved to realize what it would mean, 
so they become obligated to see that the American people 
are sufficiently alerted to the social and economic perils 
represented by the proposal. This is a grave and heavy 
responsibility, one in which there is a need for every in- 
dividual and every organization in these industries, large 


and small, to participate to their fullest ability. 


NON-VOTERS CREATE BAD GOVERNMENT 





ENTIRELY TOO MANY CITIZENS of the U. S. 
have come to take their voting privileges so lightly they 
don’t even bother to go to the polls to cast a ballot. Of 
course, it is much easier to go fishing, golfing or just sit 
in the shade; but to do so is to shirk an important re- 
sponsibility. It is almost unbelievable that only 52 percent 
of all potential voters in this country cast a ballot in the 
1948 presidential election. 

This condition is one of the fundamental causes for 
the existing doubt over the continuation of our demo- 
cratic system of government. The fact that nearly one- 
half the eligible voters do not go to the polls clears the 
way for one active minority group to determine what 
candidates. are elected to our government offices—appar- 
ently what is happening in this country today. 

Recent studies in Ohio show that far more members 
of labor unions go to the polls than in any other group. 
While 90 percent of the labor unions in that industrial 
state voted in the 1948 presidential election, only one- 
third of the white collar workers, ministers and automo- 
bile dealers cast a ballot. Only 27 percent of the bank 
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employees were registered, and but 22 percent of the 
members of the local Chamber of Commerce clubs voted. 

If this country’s security is endangered by the type of 
government officials elected, the people who failed to 
vote will be to blame. The poor candidate—not the good 
candidate—benefits most when a small number of votes 
are cast. The freedom to vote also carries a responsibility 
of voting. The bigger the vote the more representative 
our elections will be of all Americans. 

Next week there is an important election day, although 
not a presidential election. However, many states will be 
electing senators, congressmen and state officers. The 
successful candidates will make many decisions affecting 
the future of the people of this country. Let us hope that 
enough people will go to the polls to make it a repre- 


sentative election: 


Current Outlook Section » 39 







































There now are two types of Baker 
Casing Scrapers which safely, efficiently 
and economically remove bullets, burrs, 
hardened cement or mud, and even mill 
scale from thé important “working sur- 
face”—the inside wall of the casing. 

The results are so satisfactory that 
many operators now consider the use of a 
Baker Casing Scraper a “must” in well 
completion, or after every gun-perfor- 
ating job. 


CHOOSE THE TYPE TO EXACTLY 
MEET YOUR NEEDS 


While the rotary rig still is up, and 
only hardened cement or a limited num- 
ber of gun-shot burrs are to be removed, 

he time-tested Baker MODEL “B” Cas- 

ag Scraper (Product No. 620-B) is 
-ecommended. It is usually run just above 
the bit while drilling out cement, and will 
completely remove protruding burrs as 
well as the thin sheath of cement left even 
after the maximum gauge bit has been 
used for drilling out. 

. When there are several hundred gun- 
shot holes (with possible imbedded 
bullets); or if the hardened mud sheath 
is to be removed from top to bottom of 
the well, the new Baker ROTO-VERT 
Casing Scraper (Product No. 620-C) is 
recommended. The ROTO-VERT can 
be run on drill pipe for successful vertical 
scraping of obstructions as it is being 
lowered in the hole; followed by rotation 
if difficult well conditions make rotation 
necessary or desirable. Or it is run on 
tubing or a wire line for successful all- 
vertical scraping. 

Either method leaves the inside wall 
of the casing “clean as a hound’s tooth” 
safe for testing and completion, and 
ready also for all future down-hole work 
2 year or ten years in the future. 


un OLL 


s ancetes © NE 


pAls 


wouston * ‘© 


NEW ROTO-VERT 
IS SAFE AND POSITIVE 


The strong, simple construction of this 
efficient scraper is evident from the illus- 
tration which shows the rugged body on 
which six blade blocks are mounted, and 
held in position by blade block retainers. 
The blade blocks are set in two horizon- 
tal rows in a staggered position so that 
the blades overlap and will scrape the full 
360° inside wall surface of the casing. 
The shearing edges are cut on a helix an- 
gle and provide a scraping, or shearing, 
action both while moving down the hole 
and while rotating. The thrust of each 
blade block, when rotating, is taken by 
a driving block which is welded to the 
body. Springs behind each blade block 
hold the heavily hard-faced cutting edges 
against the inner wall of the casing where 
they exert positive shearing action. 
ROTO-VERT blades will never screw 
down past a casing burr because their 
scraping edges follow the contour of a 
LEFT-HAND SCREW. 

Contact the Baker representative in 
your area and find out how the reason- 
able rental is mighty cheap insurance for 
having every well in perfect condition 
for running tubing or liners, as well as 
any type of swab, tester, packer or ce- 
menting device. 


BAKER 


Casing Scraping» 


always Poys 
its way 
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Conditions Healthy For 
Drilling Contracting 


THE DRILLING CONTRACT- 
ING industry, on which the oil and 
gas industries lean heavily in main- 
taining and developing production, is 
in healthy, strong condition for carry- 
ing on its vital work at this critical 
time. This was revealed in the pro- 
ceedings of the annual meeting of the 
American Association of Oilwell Drill- 
ing Contractors at Tulsa October 
9 - 10. 

The drilling contractors are ex- 
tremely busy, helping the oil industry 
to drill this year a record number of 
wells, probably around 43,000, to take 
care of peak demands for petroleum 
products. Nearly all available rigs are 
in operation, drilling crews are kept 
busy, and a fairly firm price structure 
prevails, with less price cutting going 
on than a year ago, when the prac- 
tice was not uncommon and was re- 
sorted to in order to get drilling con- 
tracts. This is significant in view of a 
statement by API President Frank 
Porter that in spite of an inflationary 
trend, the cost of cutting hole is one 
of the few services in the country 
where the cost trend has been down- 
ward. 

The contractors foresee no serious 
difficulty in continuing work at the 
present or a somewhat higher level if 
necessary, unless hindered by short- 
ages of steel products or other mate- 
rials or losses of skilled manpower to 
the armed forces. 

The principal cloud on the drilling 
contractors’ horizon at present is the 
scarcity of oil field tubular goods, par- 
ticularly casing, which threatens to 
retard well completions. However, oil 
operators, drilling contractors, and 
suppliers of steel goods are working 
together to try to assure equitable 
distribution of available tubular goods 
and thus to prevent or minimize short- 
ages, which so far have resulted from 
purchaser stockpiling rather than de- 
ficiency of pipe production. 

Up to now, the scarcity of steel has 
affected the drilling contracting in- 
dustry more in an indirect than a di- 
rect way. Supplies in most critical 
supply have been tubular goods, in- 
cluding tubing and casing, and secur- 
ing them is primarily the problem of 
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the producer, though he cannot let 
contracts for drilling of wells unless he 
obtains them. Actually, some contrac- 
tors have become involved directly in 
this now difficult problem of procur- 
ing casing by agreeing to furnish cas- 
ing for wells in their competitive bid- 
ding. However, the critical materials 
committee of AAODC declared in its 
report that contractors should not be 
called upon to furnish tubular goods 
to their customers. This practice is 
indulged in only during periods when 
such materials are in short supply, 
the committee stated, and conse- 
quently gives these contractors an un- 
fair advantage over the others. This 
practice, it added, is unfair competi- 
tion, improper, and should be discon- 
tinued. 

The steel situation nevertheless also 
affects the drilling contractors in a 
more direct way, determining the 
availability of drilling machinery and 
parts, and these needs must be pro- 
vided for to assure the ability of con- 
tractors to carry out required drilling. 
The AAODC committee pointed out 
that while the drilling industry pos- 
sesses sufficient drilling machinery 
and other equipment to drill 43,000 
to 45,000 wells per year in 1951 and 
1952, it can accomplish this only if 
manufacturers make available, as cur- 
rently needed, sufficient machinery 
for replacements and enough materials 
and parts for proper repairs and 
maintenance. The committee stressed 
particularly the necessity of main- 
taining an adequate supply of all the 
sizes and types of rock bits required 
for efficient drilling. 


Phillips Case Is Fight 
For Entire Industry 
NO PROBLEM is more urgent for 


independent oil and gas producers 
than that of warding off bureaucratic 
control of their operations, as threat- 
ened by the Federal Power Commis- 
sion in its administration of the Natu- 
ral Gas Act. 

Encouraged in its designs by Presi- 
dent Truman and the Supreme Court, 
the commission has set out to clamp 
price fixing and other rigid controls 
on producers of gas, despite the fact 
that the Natural Gas Act specifically 
prohibits such regulation. It is a fore- 


gone conclusion, moreover, that if 
FPC successfully assumes regulatory 
powers over production and sales of 
natural gas it will promptly extend 
them to oil operations, since oil is 
produced along with gas. 

Alarmed over this imminent threat 
to their freedom, more than 2000 in- 
dependent oil and gas producers and 
royalty owners have demanded to be 
heard at the hearing, now postponed 
until January, in which FPC will 
seek to assume power to regulate gas 
production and sales of Phillips Petro- 
leum Company. They recognize that 
such control, once asserted, would be 
promptly extended also to smaller 
companies and independent operators. 
The independents charge that FPC 
chose Phillips for the first case be- 
cause of its large size, counting on 
popular support in an action against 
such a concern. 

Independent operators and _ their 
associations, through which they work 
together in their common interests, 
have some serious problems in con- 
nection with the national defense pro- 
gram and also have other problems 
such as that of large imports. But 
survival as free men under a free 
enterprise system transcends all other 
considerations, even defense problems, 
as oil and gas for defense cannot be 
provided by producers that have been 
beaten down or put out of business 
by bureaucrats who want to run ev- 
ery ching. 

In demanding to be left free of 
bureaucratic regulation, gas and oil 
producers ask no special or new privi- 
lege but only the traditional Amer- 
ican opportunity to serve the public 
better and more economically as com- 
petitors under a free economy. 

Lest they betray the public as well 
as themselves, the producers must 
now fight for their freedom and the 
preservation of the system that has 
provided Americans with gas and oil 
in generous measure. The fight must 
be waged jointly and individually, in 
the courts, in Congress, and above all, 
by reaching the people with pertinent 
facts and information. 

Government control of business and 
production is the way of stateism 
and low standards of living. Free, 
competitive enterprise is the Amer- 
ican way, with its high standards of 
living. 
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Slower Consumption Growth Likely 





By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


THE BIG BOOM in demand which the oil industry 
has been riding during most of 1950 probably is coming 
to an end, unless there is a colder-than-normal winter or 
an immediate large-scale global war to alter completely 
the present picture and again boost the rate of increase 
in consumption to record volumes. Nevertheless, demand 
assuredly will remain at high levels, although gains over 
last year may be smaller than those of recent months. 
Consequently, the outlook is still reasonably good, the 
most dangerous aspect being the possibility of excessive 
stock accumulations due to failure to hold supply closely 
in line with demand requirements during forthcoming 
winter months. 

Many factors indicate the likelihood that consumption 
under normal conditions will not show as large a rate of 
growth in coming months as in the first nine months of 
this year. Chances are the slowing up in the rate of 
increase in demand will be felt at once and to such an 
extent that some accumulation of above-ground stocks 
may occur during the remainder of 1950 despite recent 
reductions in crude production allowables. Hence. it is 
likely that crude producing rates may have to be briefly 
reduced further in the near future to avoid excessive 
additions to stocks. 

ee @ °8@ 

AN IMMEDIATE LAG in the rate of demand growth 
seems likely because of the very considerable advance 
buying of heating oil as protection avainst the possibility 
of higher prices and war scarcity. This was a significant 
factor in inflating summer demand, and will be equally 
influential in reducing fourth quarter requirements be- 
cause the heavy consumer buying in July and August 
constituted purchases normally made in early winter 
months. 

However, prospects are that winter demand will be 
good despite the temporary lag expected in October and 
November because of the earlier than usual buying. The 
increased number of oil burners in use indicates that a 
gain of at least 15 percent in winter demand should be 
likely if weather conditions parallel those of last winter. 
However, demand during the first nine months of the 
year was nearly 20 percent greater than in the same 
period of 1949. In addition to advance buying, colder 
than normal weather in March and April was a contrib- 
uting factor to the unusually large growth experienced 
this year. 

Much depends on the weather so far as the immediate 
short range outlook is concerned. This is because heating 
oil has come to constitute such a large portion of winter- 
time petroleum consumption. If this winter should be 
unusually cold there will be a sharp increase in heating 
oil use, which would postpone any slowing down of oil 


42 « Current Outlook Section 


demand until next spring. On the other hand, a warmer 
than normal winter would certainly seriously reduce con- 
suming rates. 

e @ ® 

LONGER RANGE PROSPECTS indicate that the 
rate of demand growth in 1951 is more likely to be some- 
where around 4 to 5 percent as against the abnormally 
high 1950 gain of 10 percent over 1949. 

Government curbs on credit will tend to reduce the 
rate of increase in demand. There will be fewer automo- 
biles added to the number now operating and curtailment 
of home construction will retard the growth in oil burner 
installations. The industry also cannot count on advance 
buying occurring next summer. Military defense expendi- 
tures will take up some of the slack, but the extent and 
timing of this impact is uncertain. 

The estimate that 1 million fewer cars and trucks will 
be manufactured in 1951 than in 1950 makes it appear 
that gasoline demand next year will increase from 5 to 6 
percent compared with an 8 to 9 percent gain in 1950. 
Predictions that new home construction will be reduced 
anywhere from one-third to more than half by recent 
credit curbs presage a drastic reduction in new installa- 
tions of oil burners next year, indicating 1951 distillate 
demand may increase only 5 to 8 percent over 1950 in 
contrast with a gain of 17 to 20 percent this year. 

ee ®@ 

THERE IS NOTHING alarming in the prospects that 
demand may not continue to grow as rapidly next year 
as in 1950. Actually, the outlook is for oil consumption 
to experience a normal rate of growth, the increase in 
1950 have been far above usual. However, the industry 
should view the future with caution and be ready to 
reduce supply should inventories begin to accumulate at 
excessive rates. 

Although present inventories do not appear excessive 
in view of today’s large demand, a significant change has 
taken place the past year. Whereas most of the excess 
stocks in 1949 existed in California, the reduction which 
have occurred during 1950 have been in California. While 
gasoline stocks for the U. S. as a whole now are only 1 mil- 
lion barrels above 1949 levels, they are 4 million barrels 
greater in the rest of the country. Residual fuel stocks for 
the nation now are 16 million barrels under 1949 vol- 
umes, but only 1 million of this decline has taken place 
outside of California. Only distillate fuel stocks have de- 
creased the past year in the area east of California, ac- 
counting for half of the 6 million barrel decrease from 
a year ago. 

The comparatively high level of inventories outside of 
California shows how quickly stocks could become exces- 
sive if supply is not held in line with consuming rates. 
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More CRANE VALVES are used than any other make 


Crane "'Pulsator”’ test of check 
valve endurance. By continuous 
sudden reversals of air pres- 
sure, valve discs are slammed 
open and shut at rates up to sev. 
eral hundred cycles per minute. 
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How Many Checks 
in a Good Check Valve? 


You don’t buy them that way, but that’s what finaliy 
determines the value of check valves in your pipe lines. 
That’s why Crane is so completely equipped for accurately 
pre-testing valve performance. For instance, “‘wearability” of This new regrinding Brass Swing Check design 
check valves is tested by opening and closing the valves typifies Crane’s continuing product development for 
continuously on various fluids under conditions of actual better valve performance, lower piping 
maintenance costs. For increased flow capacity 
... for fast, positive closure on backflow... 
hi f sailin stil d finished d ; h for easier servicing without removing valve from line 
s—of materials, designs, anc ~ »ducts—insure the sai 
this—of m teria S esigns ind finished products—in ure t e _. » gets demonstrationel Gites 200 end 
superior performance values that mean lower piping 300-Pound Y-Pattern Check Valves. Phone your 
costs for users of all Crane valves and fittings. Crane Representative, or ask for literature. 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS + PIPE = PLUMBING HEATING 
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service. Special equipment is used to accelerate these tests to 
equal many years’ service in a short period. Countless tests like 
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By CECIL W. SMITH 


Statistical Editor 
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State Crude Oil Production 
(THOUSANDS OF BARRELS) 


DAILY AVERAGE PRODUCTION TOTAL FIRST NINE MONTHS 


% Dif. 
September,| August, September, September, % Dif. 


STATE or DISTRICT 1950 1950 1949 49-50 1950 194 49-0 FB vont) 


Alabama 2.2 ( 14 | + 483 
Arkansas 86.0 3.5 78.0 
California 917.8 92.7 | 898.1 
Colorado 64.9 ye 66.7 
Florida 1.6 
Illinois 5 
Indiana 30.9 
Kansas 301.9 
Kentucky 27.9 
Louisiana 601.0 
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Or 


- - 1949; 
North Louisiana 26 26.6 20.7 3.§ 33,194 


: “ : = beige 4 . » s08 Janus 
South Louisiana A 8 | 386. 23. ¢ 107,193 sr tea 


Febru: 
Michigan oe} re 
Mississippi 7 5 99. ~ a, 28,002 ‘ : May 
Missouri . | 36 : June 
Montana July 
Nebraska 2 
New Mexico ‘ : : 
New York.. 6 : 6 r ‘ ‘ rage r & Onobe 
Ohio : : ‘ , Son “ 
Oklahoma Dec ve 
Pennsylvania = 
Tenne 195 
ewe 1950; 
South Central 9.¢ 263 rT to. ; ‘ rae 
Middle Gulf | 22.6 3 35,87: a March 
Upper Gulf 386.. ‘ 36 + ry April 
L. Gulf-S.W 7. 225. 91. 5 : May. 
East Central 4 e ‘ ‘ 9,319 June 
Dist. 6—Northeast “ 377.7 | 331.3 + 24.1 96,185 95,915 r July 
Dist. 7-B—N. Central 5. 1. tr 22. 18,417 | August 
Dist. 7-C—West Centra! ‘ 8.3 | ¢ + 45.1 | 16,006 | bese Septen 
ag 8—West y 847.7 561. 4. 188,157 : 7 | To 4 
Vist. 9—North...... 54.2 : 38,859 4 | Sept. 195 
Dist. 10—Panhandle 91.4 | 92.0 | 92.6 | - “ 24,873 24,766 ; — 
oO “ ~ ~ re _— rs 288, In Mon 
Virginia. . . : a ih ; 19 ve 
West Virginia... : : 8.2 | 32 2,090 
Wyoming. en 38. 2.8 | 136.9 + 23.1 ‘ 35,046 
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Dist. 
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Total United States 5,901.1 | 5,696.0 | 4,940.2 + 19.5 (1,436,322 (1,373,360 | 
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Crude Oil and Refined Products Trends 


(THOUSANDS OF BARRELS) 


DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- Runs to | Stecks |  Pro- | Stocks | Stocks | Pro- Stocks 
duction Stills End of | duction | End of cti End of | duction | End of 
MONTE Daily Daily | Month | Daily | Month ily Month Daily Month 


1948: 


July 5,52% 5,6 2,494 98,839 1,264 49,448 
August : 2,532 95,445 | = 1,038 1,248 | 55,009 
September 5 | 30% 2 5 | 690,518 | 961 73,85 1,154 58,682 
October { ! ,972 2,490 | 2 1,069 ¢ 2 1,268 61,456 
November 5,672 | 2! 6 | 95,586 1,081 i | 64,865 
December 5,6 5,7: 256,254 97 | 1,106 71,47! 1,299 64,021 


1949: 


January 5,365 5 258,648 | 2,538 | 116,621 | 1,063 31,55 1,348 62,508 
February 5,376 A! 2 ; 126,054 1,004 | 5: 1,282 | 59,398 
March 5,224 | 1352 | 26 47 127,44: 993 1,258 
: 5 846 1,147 
¢ ,602 813 | % 1,138 : 
2 | 274,691 | 2,597 | 114, 771 | 6 1,041 | 64,62 
267,586 2,613 | : 835 | 7 1,040 | 66,08 
| 260,585 593 | 878 902 7 1,078 66,843 
September .940 | 427 | 251,689 | 2,617 799 | 1,002 3,213 1,110 7 
October 3 | 250,932 | 343 | »287 1,001 | ¢ 1,141 | 
November 5,3 5,293 | 256,010 , 962 | § | 1,180 
December ) 75 | 253,356 33% 1,032 | 75,207 | 1,203 | 60,193 


1950; 






January 92: 5,483 | 246,610 | 7 25,298 1,048 | 63,93: 209 | 55,808 A 
February ,967 5,316 | 243,750 | 2,555 : j 1,026 | ! j 172 7,82 ) 1950 : 
March 878 | 5,336 | 241,098 | ; 33,766 | 938 | : } 
ag 968 | 5,193 | 244,605 28,057 977 

May 5,14: 5,535 | 239,877 | 2,647 | 121,035 | 997 

June 37 5,655 | 242,287 | 2,748 | 114,074 1,037 

July 5,484 | 5,882 | 240,270 | | 111,055 | 1,040 

August 6,085 | 237,771 | | 105,629 1,081 t : 

September 5,901 6,004 | 241,631 | | 104,383 | 1,157 | 76,7: 181 | 42,330 





Sept. 1950 

hange: 

In Month +205} - +3,860 | —106 | —1,246 +76 | +8,509 +819 
a Year +961 | 10,058 5s +155 6,479 24,787 


Week Ended: 
t. 14, 1950 5,862 5,124 | 241,117 2,870 | 103,807 268 | 80,959 2 42,826 
Mt. 15, 1949 5,044 5,324 | 253,065 2,568 | 102,767 964 | 86,952 06 69,081 
= ad — B 








Merethelry News Analysis 


Crude Stocks Adequate for 
Fall and Winter Seasons 


U. S. crude stocks at current levels 
will be adequate for operations over 
the fall and winter seasons, and re- 
cent rates of crude production will be 
sufficient at least during the next 
three months. Gasoline stocks are sev- 
eral million barrels larger than neces- 
sary, but distillate fuel oil stocks are 
around 6 million barrels less than de- 
sirable. This situation can be conven- 
iently corrected by increasing refinery 
yield of distillate fuel oil from crude, 
without stepping up crude produc- 
tion or runs to stills. 

These opinions were brought out 
by testimony of high ranking execu- 
tives of 15 major companies at the 
extraordinary monthly statewide pro- 
ration hearing of the Texas Railroad 
Commission at Austin October 19. 

The head of one major company 
said he had never before seen crude 
and product stocks in such excellent 
balance as at present. Others ex- 
pressed similar views, though it was 
pointed out that refinery yields of dis- 
tillate should be increased. Distillate 
consumption could put a strain on 
supply in event of an unusually se- 
vere winter. 

Promising to help assure adequate 
supplies of heating oil, relatively large 
inventories are now in the tanks of 
small jobbers and consumers, who 
made advance purchases to guard 
against price advances and shortages, 
according to some of the statements 
at the hearing. 

In setting Texas allowable crude 
production at 2,722,705 barrels daily 
for November, the Texas Railroad 
Commission in its order issued after 
the hearing sought to keep the state’s 
output virtually the same as in Octo- 
ber. Under the October order, allow- 
able output had built up through 
new well completions to 2,749,513 
barrels daily as of October 14 from 
about 2,725,000 daily at the begin- 
ning of October. 

During November’s 30 days, the 
East Texas field will produce for 20 
days and most other fields of the 
state for 21 days, whereas in Octo- 
ber’s 31 days, production was for 2] 
and 22 days, respectively. 

The Texas Railroad Commission in 
calling the hearing had asked major 
crude purchasers to be prepared to 
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make estimates of desirable levels of 
stocks of crude oil, heating oil, and 
gasoline as of September 30 and next 
April 1, with the view to assuring 
adequate inventories to cover indi- 
cated needs. Most of the oil company 
executives indicated that crude stocks 
of 240 to 250 million barrels would be 
ample for the whole period. They to- 
taled 241,211,000 barrels October 7. 

Estimates of proper heating oil (dis- 
tillate fuel oil) stocks as of next April 
1, excluding several high estimates 
that apparently included kerosine, 
averaged out to approximately 40 
million barrels, with a few slightly 
under and a few slightly over that 
average. This would be somewhat 
more than the 38.5 million barrels 
held on April 1 of 1950. For Septem- 
ber 30, 1950, the estimates of proper 
heating oil stocks, again excluding 
several high figures that presumably 
took in kerosine, averaged 83 million 
barrels, with individual estimates 
ranging as low as 75 million and as 
high as 92 million. This indicated re- 
quirement of 83 million barrels is 6 
million more than the 77 million ac- 
tually held on September 30 this year 
and is about the same as the 83.5 
million held at September’s end last 
year. 

This indicated a general feeling 
that heating oil stocks currently were 
at least several million barrels lower 
than desirable. However, several wit- 
nesses said that higher crude produc- 
tion was not needed to correct this 
situation. They said refineries could 
increase yield of heating oil and pro- 
vide enough of the product without 
boosting crude production or crude 
runs to stills. 

Estimates of needed gasoline stocks 
next April 1 averaged out to approxi- 
mately 135 million barrels, or practi- 
cally the same as actual stocks last 
April 1, with a few estimates as low 
as 130 million and a few as high as 
140 million or so. For September 30, 
1950, the estimates of proper stocks 
averaged about 101 million barrels, 
or about 3 million less than actual 
stocks of 104 million barrels reported 
for that date, with a few estimates as 
low as 95 million and several as high 
as 105 million. In contrast with some 
deficiency of heating oil stocks, there- 
fore, gasoline stocks were generally 
looked upon as being several million 
barrels higher than necessary. 


West Coast Hard Pressed 
To Meet Abnormal Demand 


Being called upon to play a major 
role in supplying military and na- 
tional defense needs for petroleum 
products, the West Coast oil industry 
is being hard pressed in its efforts to 
provide supplies equal to the abnor- 
mally high demand. To meet require- 
ments it has been necessary to draw 
on storage in relatively large volumes, 
despite substantial stepping up of 
production. 

California’s crude production has 
been increased approximately 65,000 
barrels per day since outbreak of the 
Korean War, having been up to about 
936,000 barrels daily at mid-October, 
from 870,000 daily in June. A part of 
this increase represents larger output 
of heavy crude, made available by 
reopening heavy-oil wells that previ- 
ously had been shut in because of 
overproduction of heavy crude. 

At the recent rate of 936,000 bar- 
rels daily, California was producing 
at approximately 90 percent of capac- 
ity or within about 100,000 barrels 
per day of ability to produce without 
damage to reservoirs. The state’s 
maximum efficient rate of production 
is unofficially estimated to be around 
1,050,000 barrels daily. 


In the past few months, there have 
been steady withdrawals from stocks 
of both crude and products in meet- 
ing the heavy demand. These with- 
drawals have run from 50,000 to 
200,000 barrels per day for all oils in 
the aggregate. Reports of the Oil Pro- 
ducers Agency of California showed 
that total demand exceeded total sup- 
ply by 52,000 barrels per day in June, 
100,000 daily in July, 185,000 daily 
in August, 84,000 daily in September, 
and 179,000 daily in the week ended 
September 30. These deficiencies of 
supply were met by withdrawals from 
storage in the same amounts. The 
stock reductions have involved espe- 
cially crude oil, residual fuel oil, and 
light fuel oils. Total stocks in Cali- 
fornia at the beginning of September 
were approximately 96 million bar- 
rels, compared with 102 million one 
month earlier and 129 million one 
year previously. 

Steps taken to stimulate production 
in California have included the re- 
cent increases in prices posted for 
heavy crude. One June 29, Standard 
Oil Company of California initiated 
an increase of 15 cents a barrel for 
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14 gravity crude and smaller increases 
for other gravities up to 25. Other 
purchasers met the raise. On July 18, 
Union Oil Company initiated a fur- 
ther revision, advancing 14-gravity 20 
cents, and competitors met the in- 
crease. On October 23, Union Oil 
again initiated an increase, raising 
14-gravity 25 cents a barrel and 
lighter oils up to 25 gravity lesser 
amounts. For 14-gravity these three 
increases totaled 60 cents a barrel. 
However, they did not fully cancel 
reductions after early 1949 caused by 
overproduction of the heavier crudes 
at that time. 

In California, as in other sections 
of the country, wage increases of 6 
percent have been granted to em- 
ployes by some of the major compa- 
nies, and costs of materials have in- 
creased sharply. The higher costs in 
turn have resulted in some marking 
up of the wholesale and retail prices 
of gasoline, kerosine, diesel fuel, heat- 
ing oil, solvents, thinners, and other 
products. 

The recent small increases in prices 
of heavy crude and products will help 
to compensate for higher wages and 
higher costs of materials and sup- 
plies, and thereby will help to main- 
tain production. 

The vital part that the West Coast 
industry is taking in regard to na- 
tional defense was cited recently by 
Bruce K. Brown, chairman of the 
Military Petroleum Advisory Board. 
He said the West Coast oil industry 
was supplying about one-half of all 
the aviation fuels needed by the 
armed forces, although it had only 
about 20 percent each of the total 
producing capacity and refining ca- 
pacity of the country. 


Texas to Continue Fight 
For Tidelands Rights 


Texas’ fight against the federal gov- 
ernment’s assertion of claim to its 
tidelands will be continued not only 
before the U. S. Supreme Court but 
in Congress if necessary. 

Price Daniel, Texas attorney, stated 
he would file a second motion for re- 
hearing by Supreme Court of the 
Texas tidelands claim, after the court 
October 16 refused to reconsider its 
June 5 decisions. In that decision the 
federal government was held to have 
“paramount rights” to submerged 
lands off the coasts of Texas and 
Louisiana. 

Bascom Giles, Texas land commis- 
sioner and chairman of the school 
land board, which administers the 
tidelands property, joined Daniel in 
declaring that efforts will be renewed 
to get Congress to pass a law recog- 
nizing the title that Texas claims 
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under its annexation agreement of 
1845. 

Daniel said that he was “shocked 
at the court’s disregard of the undis- 
puted errors pointed out in Texas’ 
petition for rehearing, and at the 
court’s refusal to hear evidence before 
making a factual determination. 

“T will never accept the 4 to 3 de- 
cision against Texas as final until 
every effort has been exhausted to 
get the court to hear the evidence in 
this case,” Daniel continued. “If that 
fails, then I shall try to get the Con- 
gress to hear the evidence which sus- 
tains Texas’ 105-year oil title to these 
lands. Congress has the power to 
make the final decision as to who 
shall own and operate the property, 
and a majority of the Congress has 
always favored these states.” 


Military Needs Contribute 
To Rising Tanker Rates 


Increased petroleum requirements 
of the military and heavy shipments 
of heating oils to the East Coast are 
among the important reasons for the 
present scarcity of tankers and the 
advancing tanker rates. These rising 
rates in turn naturally are putting 
upward pressure on prices of heating 
oils and other oil products. 

No early easing of the tanker sup- 
ply situation is in prospect, and it 
is indicated that tanker rates may in- 
crease to record highs. 

Some tanker owners on the East 
Coast have been asking as much as 
75 percent more than U. S. Mari- 
time Commission rates for voyage 
chartering of their vessels, and actual 
chartering at 60 pecent above USMC 
has been reported. 

Military Sea Transport Service was 
having difficulty in early October in 
chartering several tankers for single 
voyages. 


More Mileage Per Gallon 
Promised from New Engine 


The new knock-proof engine being 
developed by The Texas Company 
has been described by a scientist of the 
company as promising more miles per 
gallon from fuel consumed and more 
gallons of motor fuel usable in it 
from a barrel of crude oil. Thus the 
engine is expected to “stretch” greatly 
the nation’s petroleum resources in 
terms of power or work they can make 
available. 

Impact of the adoption of the en- 
gine upon the petroleum and automo- 
tive industries will be great but very 
gradual, it is predicted. The engine 
is not yet in a commercial stage and 
is very much in the future for wide 


usage, stated William T. Tierney of 
Texaco at the Dallas meeting of the 
Texas Mid-Continent Oil and Gas 
Association. The engine is still in the 
single cylinder laboratory test model 
stage, he said, but the company plans 
tests of multi-cylinder engines utiliz- 
ing the new principles within a year. 

This new engine runs on kerosine, 
jet engine fuel, domestic furnace oil, 
or modern gasolines without knock- 
ing. Its use is expected, therefore, to 
make unnecessary the costly high oc- 
tane motor fuels which have been re- 
quired by conventional engines to 
eliminate knocking. Less expensive 
fuels can be used satisfactorily, and 
more of them can be readily obtained 
from a barrel of crude than the vol- 
ume of high octane gasoline avail- 
able therefrom, it is stated. 

It is emphasized that the new en- 
gine eliminates knock by mechanical 
means. Air and fuel are fed into the 
cylinder head of the engine through 
a jet which swirls the mixture past 
the spark plug. The fuel is injected 
into the engine only as fast as it is 
burned, thus preventing the knock 
which results in conventional engines 
when the fuel load is exploded at 
once. The engine attempts to perfect 
the timing of the igniting of the air- 
fuel mixture in the combustion cham- 
ber by the spark plug. 

Tierney stated that the engine 
would make it possible to do these 
things: (1) eliminate combustion 
knock; (2) increase compression ratios 
without regard for octane number of 
the fuel; (3) supercharge the engine 
in combination with compression 
ratio, if desired; (4) control engine 
load by burning weak mixtures with 
high efficiency; and (5) make use of 
a wide range of fuels that can be 
made in the greatest possible volume 
from crude oil. The public will be 
given, he said, “more miles per gallon 
and more gallons of fuel per barrel” 
of crude. 

This development, he added, “will 
increase the usefulness of the internal 
combustion engine. And by doing that 
we will automatically increase the de- 
mand for liquid petroleum fuels! 
throughout the country.” 

The new engine has important im- 
plications not only in terms of auto- 
mobile use but also in reference to 
military, marine, industrial, agricul- 
tural, and other transportation appli- 
cations. For military use alone the 
engine can be of great importance, 
stated Tierney, as more power per 
pound of engine, more miles per 
pound of fuel, and simplified supply, 
storage, and transportation problems 
are vital tactical and logistical con- 
siderations. 
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Steel Scarcity Threatens 
Ol aud Gas Tudustriies 


TOTAL STEEL NEEDS of oil and gas industries will be 
at a record high in 1951 because of record use of both oil 
and gas. It is threatened that those requirements may not 
be fully supplied, under government allocations. Steel 
tubular goods, necessary for drilling, currently are scarce, 
although oil operators, drilling contractors, and steel men 

that shortage is artificial and due to stockpiling. 
Suppliers of steel declare that drilling can be maintained 
on the present basis of more than 40,000 wells annually 
for the rest of 1950 and through 1951 if there is no stock- 


piling and if military needs are not further increased. 


L, IS threatened that government 
allocation of steel to the oil and gas 
industries in 1951 may be substan- 
tially less than the National Petro- 
leum Council estimate of 11,650,000 
short tons required, as figured on a 
peacetime basis and without consider- 
ing the nation’s petroleum needs un- 
der a wartime economy. 

This estimate, which is 1,727,000 
tons or 17.4 percent above 1950 re- 
quirements of 9,923,000 tons, is 
strongly challenged by National Pro- 
duction Authority, being called “fan- 
tastic’” and well above peak needs 
heretofore. In support of the estimate 
from within the industry it is pointed 
out that petroleum is vitally essential 
to the national economy as well as na- 
tional defense and that more steel is 
needed to keep abreast of continuing 
increases in demand for oils. 

The estimate of steel needs for the 
production division of the industry 
represents the smallest increase per- 
centagewise among all departments 
and therefore may be carefully con- 
sidered. Estimated needs of 3,240,000 
tons for production and drilling in 
1951 are only 223,000 tons or 7.4 
percent above 3,017,000 tons required 
in 1950. 

Estimated refining division needs of 
654,000 tons in 1951, up 89,000 tons 
or 15.8 percent from 565,000 in 1950, 
certainly do not look “fantastic,” in 
view of the present military aviation 
gasoline shortage. If it had figured 
needs on a wartime economy basis, 
NPC doubtless would have estimated 
refining requirements of steel higher 
than it did. 
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Another item that appears quite 
reasonable in view of the national de- 
fense program is the estimate for 
transportation department require- 
ments. During World War II, trans- 
portation bottlenecks were among the 
most serious problems of the oil in- 
dustry. Even at present transportation 
offers problems, as evidenced in the 
current shortage of tankers. The esti- 
mate of 1,863,000 tons needed for 
the transportation department in 
1951 is 313,000 tons or 20.2 percent 
more than the 1,550,000 tons required 
in 1950. 

Without delving into the matter, 
it might be concluded that marketing 
department requirements would ap- 
pear to be susceptible to curtailment 
in an emergency. However, at least 
a substantial part of marketing use 
is more essential than generally real- 
ized, as for instance that in connec- 
tion with improving deliveries to 
planes at airports; and a wartime 
economy would require many new 
marketing outlets and facilities. The 
estimate of steel needs for marketing 
in 1951 is 2,257,000 tons, an increase 
of 247,000 tons or 12.3 percent over 
the 2,010,000 tons required in 1950. 

The most important increase in 
estimated steel needs, representing 45 
percent of the total increase in ton- 
nage, is that for natural gas trans- 
mission. This item probably will be 
closely and carefully studied in rela- 
tion to the national defense program 
and problems. The estimate for 1951 
is 3,023,000 tons, an increase of 772,- 
000 tons or 34.3 percent over the 
2,251,000 tons needed in 1950. 





The remainder of the estimated 
1951 steel requirement is 613,000 tons 
for foreign operations of American- 
controlled companies. This is 83,000 
tons or 15.7 percent more than the 


530,000 tons required in 1950. 


Pipe Shortage Artificial 

No basic shortage of steel tubular 
goods for oil industry drilling is indi- 
cated for the remainder of 1950 or 
1951, Henry J. Wallace, vice presi- 
dent of National Tube Company, 
Pittsburgh, told the Independent Pe- 
troleum Association of America at 
St. Louis last month. It now appears 
that the supply will be sufficient, if 
properly distributed, for the industry 
to fulfill its indicated hopes of com- 
pleting 43,000 new wells in 1950, he 
stated, and oil country steel tubular 
goods also should be available in 
1951 in quantities substantially equiv- 
alent to recent levels. Wallace em- 
phasized, however, that supply and 
demand are in delicate balance and 
that the industry’s drilling program 
can be fulfilled only if operators do 
not try to increase their steel goods 
inventories. He said the present ap- 
parent shortage is due to current 
simultaneous efforts of many oper- 
ators to replenish inventories that 
they reduced in 1949. These state- 
ments indicate that the present short- 
age, even though it may be artificial, 
will continue unless stockpiling is 
stopped. 

Amount of oil country goods manu- 
factured in 1951 will depend on quan- 
tity of steel available for them, Wal- 
lace explained. Military demand for 
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When your Lane-Wells man tells you about 
the deep penetration of KONESHOT, you can be 
sure he knows what he’s talking about. Lane- 
Wells has obtained the facts on shaped-charge 
penetration—facts based on scores of tests which 
simulated actual well conditions, tests made with 
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all sizes of guns through one, two and three 
strings of casing into aged neat cement. The 
results of these tests prove that KONESHOT gives 
deep penetration for tough jobs. 

The facts are all in Lane-Wells Perforating 
Bulletin: if you haven't a copy, write us or, 
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steel will now be added to record civil- 
ian demand. The steel industry will 
operate under an allocation and pri- 
ority program. Allocation will be first 
to direct military needs, second to 
civilian needs essential to defense, and 
remainder to civilian supply, divided 
on the basis of normal use before 
Korea, with new businesses duly con- 
sidered. It has been estimated that 
direct military and essential civilian 
requirements under the present pro- 
gram will take approximately 12 per- 
cent of total steel capacity. “If this 
be so,” said Wallace, “then oil coun- 
try goods should be available in 1951 
in quantities substantially equivalent 
to recent levels,” although war demand 
for steel materially larger than pres- 
ently programmed might cause full 
mandatory government allocation of 
oil country goods and all other steel 
products, as in World War II. 


If military demand remains as now 
estimated, at 12 percent of total steel 
capactiy, then allocation of oil coun- 
try goods should continue on a co- 
operative, voluntary basis, in Wal- 
lace’s opinion. “The most satisfactory 
form of allocation is the one now 
being employed,” he added, “and a 
good job of distributing to users by 
supply houses will be assured if the 
oil producing industry on a voluntary 
basis takes steps to insure the most 
efficient use of the tonnage provided, 


by proper well spacing and by all 
other practical means.” 

Wallace condemned grey market 
operations, whereby products pur- 
chased from a regular producer at 
prevailing market prices for specific 
purposes are diverted to other uses 
at inflated prices, being resold by the 
purchasers at premiums. 


Steel Capacity Expanding 


Meanwhile, the steel industry has 
announced plans for an expansion 
program designed to avert shortages. 
It reported to Commerce Department 
that it was voluntarily enlarging its 
investment program by 50 percent 
and speeding up the construction 
work. As compared with the July 1, 
1950, capacity of 100,563,000 net tons 
annually, the program now calls for an 
ingot capacity of 107,004,000 tons by 
the end of 1951 and 109,963,000 tons 
a year by the end of 1952. This will 
be a total increase of 9,400,000 tons 
or 9.3 percent over current capacity, 
which is over one-half of world out- 
put. The scheduled capacity at the 
end of 1951 will be more than double 
World War II peak military require- 
ments and consumption of 53 mil- 
lion ingot tons of steel in 1943. With 
regard to steel, the U. S. would be 
much more favorably situated in a 
new war than it was in World War II. 










































































Estimated Total Steel Requirements 
By Functional Divisions of the Petroleum Industry 
(Sources: Steel Committee of National Petroleum Council) 
| Year 1950 | Year 1951 | Change 1951 vs. 1950 
(1000 (1000 (1000 
| Short Tons)| Short Tons); Short Tons), (Percent) 
DOMESTIC OPERATIONS | | 
Production: 
Oil and Gas... 2,732 2,888 | 156 5.7 
Natural Gas and Pressure Maintenance 285 352 67s 23.5 
Total Production. 3,017 3,240 | 223 | 7.4 
Transportation: 
en ee ES. o.oo iw + cas o baa ee 948 1,304 356 37.6 
SS eee 412 195 217 | —52.7 
Ne a sara nts 126 170 44 | 34.9 
oO 4a 46 | 170 124 | 269.6 
Truck Tanks..... 18 24 33.3 
Total Transportation. . ' 1,550 1,863 | 313 | 20.2 
Refining......... 565 654 | 89 | 158 
Marketing: 
Plant Facilities............ 561 620 | 59 10.5 
Containers. ... Ratoas .| 733 | 908 | 175 23.9 
Consumer Storage } 218 191 —27 —12.4 
LPG Plant Facilities and Consumer | | 
Storage...... sis os 1 498 538 40 | 8.0 
j- —_— a — ——-—- — ——— — —_——_—_——__—_ —_— 
Sub-Total... .. 2,010 | 2,257 | 247 | 12.3 
Neteral Gas Transmission. 2,251 | 3,023 772 | 34.3 
"Total Domestic Requirements. ..... 9,393 | 11,037 | 1,644 | 17.5 
FOREIGN OPERATIONS | | | 
(50 Percent or More U.S. Sees) 
Western Hemisphere. . : | 393 415 | 22 5.6 
Eastern Hemisphere................. 137 198 61 44.5 
Total Foreign Requirements...... | 530 613 83 15.7 
Gee” TOTAL. 5 woo ss dock ows | 9,923 11,650 1,727 | 17.4 
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By resolution the Independent Pe- 
troleum Association of America last 
month asked the Secretary of In- 
terior to call a joint conference of 
petroleum producers, steel mill oper- 
ators, and distributors of oil field ma- 
terials to formulate a voluntary plan 
to handle the steel-for-oil problem. 
Through the plan, efforts would be 
made to accomplish the following ob- 
jectives: (1) Allocate sufficient steel 
to meet essential material require- 
ments for petroleum exploration, de- 
velopment, and production. (2) dis- 
tribute available supplies of oil field 
materials only for current use, (3) 
establish regional pools of reasonable 
inventories for priority delivery by 
industry committees to meet essential 
needs of operators without estab- 
lished customer relationships and for 
unforeseeable and unscheduled drill- 
ing operations, (4) avoid stockpiling 
of materials in short supply, and (5) 
encourage the most effective use of 
materials by the petroleum industry 
through cooperation with state regu- 
latory bodies in the administration of 
state conservation programs. 

In its annual meeting at Tulsa last 
month, the American Association of 
Oilwell Drilling Contractors offered 
recommendations substantially the 
same as those of IPAA, asking a gov- 
ernment-sponsored meeting of oil and 
steel men and a voluntary plan of dis- 
tributing steel goods and avoiding 
shortages. While endorsing the objec- 
tives of the IPAA five-point plan, the 
contractors also declared that con- 
tractors should not be called upon to 
furnish tubular goods for their custo- 
mers and that tie-in sales of tubular 
goods with drilling and other equip- 
ment should be discontinued. They 
condemned those practices as im- 
proper and as unfair competition. An 
AAODC committee reported that the 
drilling industry has sufficient drilling 
machinery and other equipment and 
enough manpower to drill wells esti- 
mated as required in 1951 and 1952 
(1951 total given was 43,000 to 45,000 
wells), provided its trained personnel 
is classed as essential by Selective 
Service Board, and provided manu- 
facturers will supply sufficient ma- 
chinery and materials for replace- 
ments, repairs, and maintenance, in- 
cluding especially all sizes and types 
of rock bits. The committee reported 
that although production of tubular 
goods is equal to current require- 
ments, there is at present a critical 
shortage, caused by bad distribution, 
idle inventories, and the channeling 
of tubular goods into the black 
market. 
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PAD Setup 


Te Victory for Va 


PETROLEUM Administration for 
Defense (PAD) was organized last 
month along the model of the former 
Petroleum Administration for War 
(PAW), and the oil industry won a 
hard-fought battle for a separate and 
autonomous structure. Many advisers 
close to Secretary of the Interior 
Oscar Chapman struggled to the last 
to bring oil and gas under the newly 
created Minerals and Energy Admin- 
istration (MEA) and deprive the in- 
dustry of the direction of its own 
affairs under the new Washington 
controls setup. However, the insistence 
of J. R. Parten, president of Woodley 
Petroleum Company of Houston, re- 
cently appointed consultant to Secre- 
tary Chapman, prevailed, and PAD 
as created was a vertical-line organi- 
zation, reporting directly to the Sec- 
retary of the Interior as Petroleum 
Administrator for Defense, and to his 
deputy administrator. 

The deputy administrator’s post 
was expected to go to Bruce K. 
Brown, president of Pan-American 
Southern Corporation (Standard Oil 
Company of Indiana subsidiary) and 
chairman of the Military Petroleum 
Advisory Board, who was endorsed 
for the position by a special commit- 
tee of the National Petroleum Coun- 


cil. Brown directed the aviation gaso- 
line program of PAW during World 
War II. Meanwhile, J. Howard Mar- 
shall, president of Ashland Oil and 
Refining Company, accepted the post 
of special consultant to Chapman, 
working with Parten. 

The Interior Department’s order 
setting up PAD defined its purposes 
as including: 

@ The determination of require- 
ments of various claimant agencies for 
petroleum and gas. 

@ The allocation of petroleum and 
gas among claimants and, under ap- 
propriate circumstances, to the public 
and industry in general. 

@ The establishment of program 
and policies with respect to the oper- 
ation of the petroleum and gas indus- 
tries. 

@ Development with other Gov- 
ernment agencies of such arrange- 
ments relating to petroleum and gas 
as may be necessary with respect to 
industrial operations, materials, man- 
power, procurement, financing, loans 
or other forms of assistance and the 
administration thereof. 

@ Discharge of such other func- 
tions as may be delegated to the Sec- 
retary of the Interior under future 
government orders. 


Pending appointment of a deputy 
administrator to handle PAD, Chap- 
man appointed Hugh A. Stewart, 
head of the Interior Department’s Oil 
& Gas Division, as acting deputy ad- 
ministrator. 

No sooner was PAD established 
than Chapman was confronted with 
demand for a separate gas agency on 
the same lines as PAD. The American 
Gas Association sent a delegation, 
headed by J. French Robinson (East 
Ohio Gas Company) to Acting Secre- 
tary of the Interior Davidson, re- 
questing that gas matters be removed 
from the PAD organization and han- 
dled autonomously. 

PAD has submitted a $500,000 
budget to operate the agency through 
1950, and is working toward crea- 
tion of a staff that ultimately will 
number 275 technical assistants. The 
operating structure of PAD will be 
virtually a duplicate of the former 
PAW. 

The most immediate problem con- 
fronting PAD was that of increasing 
aviation gasoline production. Deputy 
PAD Administrator Stewart asked all 
producers of avgas to notify him what 
quantities of 100/130 octane grade or 
higher they can offer for military pur- 
poses. 








pout 9. R. Parten 


JUBAL RICHARD PARTEN was born at Madison- 
ville, Texas, in 1896, graduated from Madisonville high 
school in 1913, and attended The University of Texas, 
1913-1917, studying liberal arts and the law. On August 
24, 1917, he went from the campus to the Army, entering 
the Second Officers Training Camp at Leon Springs, 
Texas. He was commissioned a captain of field artillery in 
November, 1917, promoted to major in April, 1918, and 
discharged in January, 1919. 

Entering the oil business at Shreveport in 1919, he was 
one of the organizers of Woodley Petroleum Company of 
Delaware at Shreveport in 1922. This firm he has headed 
since 1928. He also participated in the organization of 
Premier Oil Refining Company of Texas in 1935 and was 
chairman of the board from 1935 until 1948. 

Through the years he has given liberally of his time to 
his country, his industry, and his school. His affiliations 
have included: President of Independent Petroleum As- 
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sociation of Texas, 1931-35. Member of the Board of Re- 
gents of the University of Texas, 1935-41, and chairman 
of that board, 1939-41. Industry representative on Tanker 
Control Board, Office of Petroleum Coordinator, 1941. 
Member of Petroleum Industry War Council, 1941. Direc- 
tor of Transportation, Petroleum Administration for War, 
1942-43. Member of Development Board, The University 
of Texas, since 1941. Chief of Staff of American Delega- 
tion, Allied Reparations Commission to Europe, 1945. 
Member of National Petroleum Council, by appointment 
of the Secretary of Interior, since 1946. Member of Mili- 
tary Petroleum Advisory Council since 1947. Consultant 
on petroleum to the Secretary of the Interior, 1950. 

He is a member of the American Petroleum Institute, 
Mid-Continent Oil & Gas Association, Independent Petro- 
leum Association of America, Independent Petroleum Asso- 
ciation of Texas, and Texas Independent Producers & 
Royalty Owners Association. 
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Antitrust Suit Victory for Government 


Would Endanger West Coast Operations 


rtu tnterwtew with 
T. S. PETERSEN 


President, Standard Oil Company of California 








EDITOR’S NOTE: The antitrust suit filed last May against seven major West Coast 
oil companies is analyzed in this interview by T. S. Petersen, president of Standard 
Oil Company of California. Elected to his company’s board of directors in 1942, 
Petersen’s duties since that time have been largely associated with general adminis- 
trative activities of California Standard. His previous experience in sales and 
marketing has ably fitted him to understand the wide scope of operations engaged 
in by the country’s large oil companies, which have built extensive organizations to 
produce and process crude, and then distribute its products. Petersen here outlines 
for Wortp Om the potential dangers of destroying this traditionally free system. 








Q. If the Department of Justice were 
to get all it seeks in this case, what 
changes would be made in organiza- 
tion and operation of the Pacific Coast 
ou industry? 

A. Of course, the changes in both 
organization and operation would be 
many, because of the broad aspects 
of this suit, but we can indicate a few 
of the more important changes which 
would be effected. Primarily, I be- 
lieve that the greatest change would 
occur in the marketing field. We 
would be required to dispose of each 
of our company-owned service sta- 
tions, which have pioneered this sales 
field, and to dispose of all of our dis- 
tributing and bulk plants. 

With all sales required by court 
order to be made at either the refinery 
gates, or at marine terminals, the 
marketing of each defendant’s oil 
products would have to be handled 
through jobbers and distributors who 
can buy at the refinery or on the 


dock. While a wholesale market at 
the refinery exists in other parts of 
the country, this would be largely a 
new type of operation to the Pacific 
Coast. Company-dealer relationships, 
which now effectively promote sales 
and assure a standard of quality, 
would become distributor- and job- 
ber-dealer relationships, and the 
manufacturing companies would be 
cut out of the retail sales picture 
entirely. 

In the transportation field, the in- 
tegrated companies which have built 
up marine fleets of tankers and barges, 
and established pipe line routes to 
carry crude from the oil fields to the 
refineries, would be forced into the 
transportation business on a common 
carrier basis. The court would decree 
that these integrated companies must 
carry the crude and products of any 
of its competitors in facilities which 
the stockholders of the integrated 
companies have paid for. This would 
put each of the defendant oil compa- 
nies in the anomalous position of 
making things a whole lot easier for 
all of its competitors, and at the ex- 
pense of efficiently-planned transport 
for its own crude oil and products. It 
would mean that such companies as 
Standard Oil of California would have 
to invest in new facilities to carry its 
own oil because this company was 
forced to carry competitors’ oil in 
existing tankers and pipe lines. 

The Conservation Committee of 
California oil producers would, by 
court decree, be forever dissolved, and 
out the window would go any sem- 
blance of any intelligent effort aimed 


at scientific production in many of 


California’s oil fields. ‘The Conserva- 
tion Committee is the only means 
through which production studies can 
be made by producers regarding maxi- 
mum efficient rates in the state’s flush 
fields. Until such time as the Cali- 
fornia legislature passed a sound pro- 
ducing law, there would remain an 
inherent danger that many fields 
would be wantonly overproduced 
without any regard to the ultimate 
recovery, with a resulting loss of oil 
left forever in the ground. 

Some changes probably would be 
made in purchasing procedures if the 
Federal courts allowed the Justice De- 
partment plea forbidding posted 
prices. 

Should the court also void and for- 
bid all through-put contracts, as the 
Justice Department has asked, it 
would likely mean the end for many 
smaller refiners who do not have the 
equipment to manufacture high- 
quality gasolines, and who have been 
able to stay in business only because 
of such contracts with larger com- 
panies. 

Q. Would the changes in the industry 
sought by the Department of Justice 
help or hinder the nation in a war or 
other emergency? 
A. Undoubtedly, these changes 
would greatly reduce the efficiency 
which integration has always helped 
the oil industry attain. This antitrust 
suit is aimed directly at the basic prin- 
ciple of integration, which is the 
strength behind the oil industry’s rec- 
ord of serving the nation so well in 
® CONTINUED ON PAGE 6 
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Petroleum Defense Agency Is Designed 






To Protect Industry's Free Competition 


rea tntewtew with 
J. R. PARTEN 


Consultant to Petroleum Administration for Defense 








EDITOR’S NOTE: The new special consultant in the formation and development 
of a national defense petroleum program, J]. R. Parten, is known as a hard-hitting, 
competent free-enterpriser. He is president of the Woodley Petroleum Company of 
Houston, and has had a varied career in both industry and government. As the in- 
dustry’s top man on the policy-forming level in the government, Major Parten is in 
a key position to foresee the petroleum industry's future role in relation to possible 
emergency government controls. In this interview, Major Parten sets forth his belief 
that, barring full-scale war, the problem of adequate petroleum supply can be met by 
voluntary cooperation between a free, independent oil industry and the government. 








Q. What is the Petroleum Adminis- 
tration for Defense and how will it 
operate? 


A. The Petroleum Administration for 


Defense is an independent government 
agency reporting to and taking direc- 
tions from the Secretary of the In- 
terior. It was formally set up October 
3 under Secretary of Interior Oscar 
Chapman as its administrator, who 
named Hugh A. Stewart, director of 
the Interior Department’s Oil and 
Gas Division, as its acting deputy ad- 
ministrator. PAD is a vertical setup 
for the industry itself, not subordi- 
nated to any other control. 

Q. Will PAD’s program be conducted 
on a voluntary basis of cooperation 
with government? 

A. Yes. Secretary Chapman has made 
it clear that he wants the petroleum 
industry to do its own job with the 
least possible interference from gov- 
ernment. Government will help in- 
dustry do this job in several ways, 
by affording anti-trust clearance where 
necessary, by providing general co- 
ordination of the defense program, 
and by allocation of short materials. 
Just how far government will have 
to go depends on how critical any 
shortages may be. And there is noth- 
ing on the horizon now, barring full- 
scale war, that I consider cannot be 
solved by voluntary cooperation of 
industry and government. 

Q. Will the National Petroleum 
Council continue to exist and func- 
tion as industry’s advisory body to the 
government? — 

A. I hope so, and there is now no 





plan to supersede NPC. If we should 
encounter full war, then perhaps NPC 
would be transformed into a new Pe- 
troleum Industry War Council, as in 
the last war, and as is the recom- 
mendation of NPC. 

Q. Will you continue to serve as con- 
sultant to the Secretary of Interior 
after PAD is full functioning? 

A. I shall be ready to give all assist- 
ance I can. I want to stress that the 
petroleum industry is the best police- 
man of its own job. Oil men are in- 
dividualistic and are believers in a 
free enterprise system. The best way 
to be sure that our industry fulfills 
its obligations to the defense program 
is to let industry itself police the job 
it does. In a competitive industry like 
ours, that is a kind of protection you 
can’t buy. The industry can give that 
protection and is the best guarantee 
of it. 

Q. Are octane ceilings likely on civil- 
tan gasoline? 

A. That is something that probably 
will take care of itself. In the build- 
ing up of our aviation gasoline pro- 
gram it is quite possible that we may 
have to resort to a limitation order. 
A large part of the industry itself 
likely would want such an order. As 
far as the consumer is concerned, I 
think we could drop a few octane 
points without down-grading our 
motor fuel to a point where it would 
be noticed even by the automobile 
user. And as far as rationing of gaso- 
line goes, there is nothing yet to indi- 
cate that such a step will be necessary. 
Q. What are the most important and 


immediate problems confronting. PAD? 


A. They are three: avgas, steel and 
transportation. Perhaps avgas is our 
first concern right now. We are tack- 
ling that job; many alkylate plants 
are being reactivated, and industry 
is spending huge sums of its own 
money to get the plants back in oper- 
ation. We may be able to finance that 
program by private money, without 
help from the government except for 
such this as certificates of convenience 
and necessity. As for shortage of mate- 
rial, PAD probably will act as the 
claimant agency in case government 
action is necessary there. The trans- 
portation problem, not acute now, 
may become acute if the steel prob- 
lem is severe. I am fully confident of 
the ability of the oil and gas industry 
to meet the tasks ahead, whatever 
they may be. 
























































The Junior College Graduates 








Peers sey ne: 

pp aaiageabisaren: | 
ee 
{ 
( 
By JOHN O. NIGRA | 
Head of Department of Petroleum Technology, Orange Coast College, Costa Mesa, Calif. 
i 
is E usual approach to formalized tion of their departments and related reau of Trade and Industrial Education, . 
training for the petroleum industry has ones, and of gaining an earlier insight California State Department of Educa- ) 
been through a four-year course on the into company policy and techniques. tion, and by the American Petroleum 
university level. Departing from this These advantages for the technical four Institute outline for vocational training, ; 
conventional academic pattern, a small semester college graduate might well off- API Division of Production, Dallas. : 
but growing number of junior colleges set the disadvantages of having gained a The petroleum curriculum offered at 
have begun to offer carefully integrated less complete (but no less integrated) Orange Coast College is programmed to ‘ 
but functionally streamlined curricula type of education than that which univer- comprise four semesters. On completion, : 
leading to the degree of Associate in sity graduates might have obtained. At the student is granted the degree of | 

Arts in Petroleum Technology after two any rate, the disparity would require Associate in Arts in Petroleum Technol- 
years of training. many years to prove, and in the mean- ogy. The technical course work is sup- I 
Representative of these two-year col- time, the earlier graduate would be finan- plemented with integrated courses in the d 
leges offering terminal work in petro- cially ahead of his eight-semester cousin. humanities, such as English, history, t 
leum technical education is Orange The Advisory Committee on Technical psychology, hygiene, so that the over-all u 
Coast College in Costa Mesa, Orange Education in the Junior College hascom- program is well balanced and designed oi 
County, California, near the Huntington pleted a survey of the needs of California to prepare the graduate to assume his . 
and Newport Beach oil fields. This insti- industries and governmental agencies place as a responsible citizen in the com- _ 
tution purposes to train technical stu- which indicates that these agencies are munity as well as an efficient technical “ 

dents who should be able to fit after making use of technically trained junior worker in industry. 

graduation into sub-professional and, in college students ona pitifully small scale. The specific aims of a program in pe- a 
time, supervisory jobs in the oil indus- Half of the agencies use “over-trained” troleum technology are as follows: de 
try. This is in line with the general ob- (graduate engineers) and one-fourth of 1. To inculcate in the student an under- D 
jectives of terminal education in the them are using “under-trained” (high standing and appreciation of the prob- el 
\ junior college. school or less) personnel. There is an in- lems and methods of the basic sciences th 
! Students who have undergone this dication of greater need in the immediate and their application to the petroleum er 
} training will have acquired a theoretical future for technically trained personnel industry. QI 
\ and functional understanding of the on the junior college level. 2. To develop his ability to perform cer- th 
fundamentals of oil field development tain skilled operations and carry out m 
and exploitation. They will have the ad- Objectives sub-professional duties in several de- ty 
i vantage over students enrolled in the The petroleum technology curriculum partments of the oil industry. th 
i conventional petroleum engineering was planned and organized by the writer 3. To encourage growth of good work- pr 
training in that they will have covered with the advice and encouragement of ing traits such as perseverance, loyalty, m 
the same basic subject matter and will the college administration, after several good judgment, punctuality, ingenuity, Wi 
| be ready to occupy places in industry months of research and consultation with accuracy, responsibility, and a spirit of jo 
| four semesters sooner. This headstart interested committees representing the cooperation. Ww! 
i will enable them to adjust themselves to oil industry in southern California. Prep- 4. To instruct the technology student in vo 
the job. They will have the opportunity aration of course syllabi was aided mate- foremanship and the requirements of a th 
| of becoming acquainted with their supe-__rially by the California plan for voca- successful leader in industry. Vi 
riors, of learning the table of organiza- tional education ,as outlined by the Bu- 5. To provide familiarity with the uses of de 
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various petroleum tools and materials, 
their technical and economic advan- 
tages and disadvantages. 

To instill in the petroleum student ap- 
preciation for the conservation of natu- 
ral resources, with especial emphasis 
on the vital character played by oil and 
gas in their enrichment of our lives. 


7 
~~ 


7. To promote a desire for cultural as 


well as professional growth in the 
student. 

To develop in him a mature under- 
standing of the problems of life and of 


his duty to God, family, and country. 


~ 


Organization 


Table 1 shows the compactness as well 
as the integrated completeness of the 
petroleum technology major at Orange 
Coast College. 

The flexibility of the curriculum is best 
attested by the number of elective units, 
17 in all, although the selection of elective 
courses is made by the student only after 
having received adequate counsel from 
the instructional staff. The total number 
of units listed in Table 1 
semesters is 64; however, only 60 units 
are required for the degree of Associate 
in Arts in accordance with the regula- 
tions of the California State Board of 
Education. Nineteen units of the total 64 
(representing roughly one out of the four 
required semesters) are for courses in the 
humanities, unequivocally required by 
Orange Coast College and the State 
Board of Education for graduation. This 
should be a pretty valid index of the well- 
balanced nature of the curriculum. 

Texts used in these courses were se- 
lected by the writer because of their un- 
disputed functional nature and adaptation 
to a terminal curriculum. American Pe- 
troleum Institute- and American Asso- 
ciation of Drilling Contractors-sponsored 
manuals, prepared both by the University 
of Texas and Oklahoma A. & M. College, 
are used extensively wherever applicable. 

All phases of the petroleum industry 
are touched on, including exploration, 
development, exploitation, and refining. 
and production practices are 
emphasized, however, because it is in 
these areas that there exists the greatest 
employment possibilities for the terminal 
graduate. With the likelihood foreseen 
that the less technically minded students 
may drop out after the first semester or 
two, the curriculum has been so planned 
that these students will have been ex- 
posed to a complete survey of the funda- 


Drilling 


mentals of the petroleum industry and 
will be benefited whether they take a 
job before finishing their second year or 
Whether they change their major to a 
vocational-trades course. In the case of 
those students continuing, an early over- 
view of the industry will enable them to 
than usual where their 


decide sooner 
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for the four 





TABLE 1-A 
Petroleum Technology Curriculum 
First Year 
First Semester 
Introduction to the 
Petroleum Industry 2 
Applied Mathematics and 
Engineering Problems 2 
Physical Geology 3 
a 
3 


Units 


English Composition and 
Technical Report Writing 
Introductory Psychology 
Physical Education VY, 
Elective* 3 





Second Semester 
Petroleum Production 
Practices 2 
Applied Science and 
Engineering Fundamentals 2 





Historical Geology 7 
Hygiene 2 
English Literature 3 
Physical Education VY 
Elective* 3 
15% 


* Electives in Engineering Drawing and 
Plane Surveying, or in supervised work in 
the oil fields, are strongly recommended. A 
minimum of one summer of practical experi- 
ence will be required for the Associate in Arts 
in Petroleum Technology degree. 


TABLE 1-B 
Petroleum Technology Curriculum 
Second Year 

Third Semester 

Drilling Methods 2 
Mud Control 2 
Petroleum Geology 
2 


Units 


American History . 
Industrial Organization 
and Labor Relations 





Physical Education Vy 

Electives* a 
16% 
Units 


Fourth Semester 
Refinery Techniques 2 
Petroleum Tests 2 
Geology of California 

Oil Fields $ 
American Political 

Institutions 2 
Physical Education 
Electives* 6 





15% 

* Electives in Mathematics and Science, in 

Business Education, or in some of the other 

technological areas are recommended. Coun- 

selling for these should be judiciously effected 

on the basis of individual student aptitudes 
and requirements. 











i.e., production, con- 
marketing, 





main interests lie 
struction and maintenance, 
etc.—and, as a consequence, they will be 
able to stress their required subjects and 
select their elective course work accord- 
ingly. 

Refinery techniques are confined prin- 
cipally to the study of natural gas and 
gasoline. No attempt is made to go into 
the intricacies of cracked fuels, as a whole 
two-year course in refinery work could 
be planned by itself. Although it could 
be said that similar arguments may apply 


to geology, the writer believes that the 
emphasis he lends to geology in the cur- 
riculum is justified. 

The Petroleum Technology depart- 
ment’s instructional staff, instead of the 
regular departments of the college, han- 
dles applied math and science. This is 
being done as an experiment, so that the 
entire technical curriculum may: be func- 
tional and that any offerings in mathe- 
matics and science may be applied di- 
rectly to the petroleum industry. 

The method of instruction employed 
in implementing the petroleum technol- 
ogy curriculum is varied. Lectures and 
classroom recitation are regularly sup- 
plemented by industrial field trips, so 
that students may participate in and ob- 
serve methods and techniques of the 
different branches of the petroleum in- 
dustry, from manufacturing and servic- 
ing to functioning of machinery and 
equipment and employment of materials 
and manpower. The writer has found co- 
operation, enthusiasm, and willingness 
among large oil companies, small opera- 
tors, manufacturing and service compa- 
nies, and refineries in securing permis- 
sion and scheduling field trips through- 
out the year. Geological field trips are 
also an important part of the agenda. 


Classroom assignments often are in- 
terrupted by having a guest lecturer from 
a service company present specialized 
material on such pertinent subjects as 
safety-first, electric logs, drilling fluid 
chemicals, bits, tubular goods, cement- 
ing, derricks, pumps and pumping units, 
refinery flow-sheets, production statis- 
tics, estimates of reserves, oil shales, 
offshore drilling, and other subjects im- 
portant to acquisition of factual back- 
ground in petroleum technology. 

Many large oil companies offer to edu- 
cational institutions a free service in 
visual aids. (Sometimes a nominal charge 
is involved.) Through these services, 
films are made available on many petro- 
leum industrial subjects. 

The petroleum technology classes at 
Orange Coast College—as do similar 
groups at other schools—make good use 
of this service, replacing it as the occa- 
sion requires with appropriate visual aids 
from state and county libraries and other 
available sources. 

The Petroleum Technology 
ment at Orange Coast College is pre- 
pared to give laboratory instruction in 
the control of drilling muds, in petro- 
leum tests, and in other scientific tech- 
niques, involving use of much expensive 
physical and chemical equipment which 
was purchased by the department at its 
initiation. Subsequent acquisition by the 
department, through direct donation or 
indefinite loan, of valuable mechanical 


depart- 


equipment and supplies has made it pos- 
sible to afford classroom and lab dem- 
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onstrations of bits, pumps, tool-joints, 
valves, fittings, flow-beans, sucker rods, 
drilling fluid chemical additives, etc 
Generous donors and lenders have been 
represented by lease superintendents, 
service company managers, and othe: 
persons interested in seeing this type of 
program succeed and grow, because of 
the definite usefulness that it offers to 
the petroleum industry in preparing 
needed technically trained men on a full- 
time and also on a night school basis. 

This latter offering is a constituted part 
of the evening junior college program, 
which is set up to fulfill community and 
industrial requirements for adult educa- 
tion in technical as well as cultural fields, 
relieving surrounding industries in many 
instances of the necessity of instituting, 
staffing, and presenting their own costly 
on-the-job programs. 

The possibility of offering actual train 
ing in such skills as drilling, well-pulling, 
still-operation, etc., on the campus, how- 
ever, is prohibitive. Tremendously high 
per-student costs are the chief deterrent 
It can be readily appreciated, though, 
that these skills could not be taught in a 
two—or even a four—year program, even 
if cost were no consideration, without 
sacrificing instructional time in the scien- 
tific fundamentals required for a tech- 
nical understanding of petroleum ex- 
ploration, development, and exploitation. 
Specific skills such as well-pulling, etc., 
could be acquired in the field after gradu- 
ation, perhaps, but it would be much 
more difficult to pick up geology, mathe- 
matics, chemistry, and engineering 
fundamentals. 

Effective use of current periodicals, 
journals, articles, and other reference ma- 
terial in geology, drilling, production, and 
refining, is made an integral part of the 
curriculum. While textbooks and man- 
uals are necessary to supplement lec- 
tures, current periodicals and collateral 
material are necessary, in turn, to sup- 
plement the texts. An industry as rapidly 
changing and growing as is the oil in- 
dustry requires day-to-day progression 
references found only in the current lit- 
erature. Even an up-to-date textbook 
be somewhat outmoded between 
time of preparation and its printing and 
distribution. In order to insure supervised 
reading and ready coverage of reports of 
recent developments in the industry, all 
the publications available on geology and 


may 


petroleum were ordered for the students 
and made a part of the departmental 
library. (This is a unique arrangement, 
as most college departments draw from 
a central library on the campus rather 
than being allowed to have one of their 
own.) Students are assigned general sub- 
jects on which to prepare formal reports 
They are encouraged to do research 
reading in their assignments, using the 
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department's extensive file of national 
periodicals, service and tool company 
brochures and pamphlets, oil company 
magazines, supply company handbooks, 
and manufacturers’ catalogs. 

In this last category and of such in- 
valuable assistance that students refer to 
them as the “Bible,” are the Composite 
Catalog of Oijil Field and Pipe Line 
Equipment and the Refinery Catalog, 
published annually by The Gulf Publish- 
ing Company, of Houston. These Com- 
posite Catalogs comprise a whole course 
in themselves. They are of immeasure- 
able help because of the detailed descrip- 
tions of tests, techniques, and practices 
to which different tools and pieces of 
equipment can be put, and also because 
of the illustrations and diagrams, which 
facilitate their recognition and classifica- 
tion. A typical petroleum engineering 
problem solution concerned with equip- 
ment specifications, margins of safety, 
and cost comparisons for the job required 
might well be approached by reference 
to these Composite Catalogs. It may be 
of interest to know that back issues 
(1948, 1947, etc.) are available to educa- 
tional institutions free of charge on re- 
quest. The writer’s department uses two 
complete sets to very good advantage. 


Evaluation 


Like the few other curricula of similar 
nature being offered in different parts of 
the nation, the petroleum technology 
course at Orange Coast College, now in 
its second year, has not been organized 
to compete with petroleum engineering 
programs in scientific and cultural scope. 
It is anticipated, however, that a two- 
year technological terminal course will 
produce graduates ready to take their 
place in the petroleum industry in sub- 
professional capacities and, in time, in 
supervisory jobs. These positions, per- 
haps in usual sequential normality, are 
the same ones filled by the four-year 
graduate two years later. This brings up 
the probable conclusion that the func- 
tional two-year approach might be pref- 
erable if the advantages of earlier earn- 
ing power, adjustment to the job, ac- 
quaintance with personnel, and orienta- 
tion in company methods and policies are 
to be considered. The eventuality that the 
engineering graduate would supersede 
the technical graduate after a period of 
time is not overlooked. Yet, it would be 
likely to happen only in certain instances 
and would normally require considerable 
time. The writer believes, although the 
advisability is not the point in question, 
that there are more executives in the oil 
industry who are not four-year college 
graduates than there are those who are 
engineering graduates. Perhaps this may 
not be the case in the far future, but why 


not face reality now? 





Petersen Interview 
® CONTINUED FROM PAGE 58 


time of war or emergency. The large, 
integrated oil companies having an 
assured supply of crude, operating 
their own transport and storage facili- 
ties, and investing millions of dollars 
in research and in refining equip- 
ment, are mainstays of our defense 
program. This suit could have the 
effect of rendering these companies 
less efficient,*and less willing to in- 
vest huge sum$in an uncertain future. 
And to the extent that this was so, 
the ability of the oil industry to serve 
the national defense would be les- 
sened. Obviously, at a time when our 
country has to marshal all of its eco- 
nomic strength, these efforts to dis- 
integrate the oil industry cannot serve 
the public interest. 

Q. If it is true, as charged in the in- 
dustry, that this suit jeopardizes na- 
tional defense, what action should the 
government take to sweep away this 
danger? 

A. There are two steps that should 
be taken to end this perilous contra- 
diction. Congress should rewrite the 
antitrust laws so they will be perfectly 
clear as to what businessmen can and 
cannot do. The antitrust division 
should then confine its efforts to en- 
forcing these laws, and not to rewrit- 
ing them on the basis of prosecutions. 
The oil industry today is in the best 
shape it ever has been to meet na- 
tional emergencies as well as normal 
requirements. It should be kept that 
way. 

Q. What can people of the oil indus- 
try, outside as well as in California, 
do to help discredit and discourage 
unjustified antitrust suits or other 
government attacks that strike at the 
foundations of the industry? 

A. They can do more of what some 
of us—within California as well as 
without—have already been doing for 
the last six months. They can speak 
up on every occasion to brand this 
type of antitrust suit for what it actu- 
ally is: an attempt to legislate through 
the courts, an attempt to break up 
the big, integrated companies which 
are the backbone of the nation’s de- 
fense as far as petroleum is concerned, 
and a part of the economic security 
of America in time of peace. Surely, 
this particular suit is only the begin- 
ning, for once successful in California, 
suits of this type will, be aimed at 
every region of the U. S., at every 
oil company that has been successful 
enough to grow to any size. And it 
is the responsibility of every oil man 
to let the people know of this attack, 
and what it can mean to them in many 
ways. 
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The Babcock & Wilcox Tube Company has supplied a large 
tonnage of 9% nickel steel tubing for use in condensate wells. 
Typical properties after normalizing and tempering are: 


Yield strength 

Ultimate strength 

Izod Impact 

Elongation in 2” 

Endurance Limit (polished bars) 


120,000 p.s.i. 
70 ft./\bs. 





Corrosion=-Resistance and 
High Mechanical Properties 


Characterize B&W Nicloy-9 Oil Well Tubing 


Economy calls for oil well tubing which suffers /east 


from corrosive conditions. 


Exhaustive tests prove that Nicloy-9, a product 
of the Babcock & Wilcox Tube Company, Seamless 
Tube Division, Beaver Falls, Pa., is highly resis- 
tant to attacks by the fluid from condensate wells. 
Moreover, the high strength of this material has 
made it a logical replacement for N-80 tubing. 


Actually, Nicloy-9 first attracted attention by its 
excellent impact values at sub-zero temperatures 


down to—320°F. 


As a result of its superior mechanical properties, 
together with its excellent resistance to corrosion, 
this low carbon 9% nickel steel is also being used 
... more and more...as a sucker rod material for 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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corrosive wells. Its corrosion-resisting properties 
also aid materially in preventing accelerated fa- 
tigue failures. 


When you need a metal with extra qualities 
for dependable performance, less maintenance and 
few replacements, think of nickel alloyed steels. 
Send us details of your problems for our suggestions. 


Over the years, International Nickel has accumulated a fund of useful 
information on the properties, treatment, fabrication and performance 
of engineering alloy steels, stainless steels, cast irons, brasses, bronzes, 
nickel silver, cupro-nickel and other alloys containing nickel. This 
information is yours for the asking. Write for “List A” of available 
publications. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Break your emulsions 


On-- The - Spot 
Testing 


and 


To - Your+ Lease 
Delivery 


ake BREAXITS are emulsion-breaking compounds 
specially adapted to each job on the job. A trained, field- 
service engineer tests live oil on your lease and de- 
termines the type and amount of BREAXIT to give you 
pipe line oil. The nearest BREAXIT distributor 


makes delivery to your /ease. 







~ 


REGISTERED VU. $. PAT. OFF. 





is sold by... 


HUMBLE OIL & REFINING CO. 


HOUSTON 1, TEXAS 
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By ARTHUR F. GRANT 





Socony-Vacuum Oil Company, Inc., New York 


| Socony-Vacuum Oil Com- 
43,000 


men 


domestic employes are 
and 


pany’s 
scores of women who have 
advanced to responsible positions with 
the aid of spare-time educational courses 
to which the company contributed at 
least half the cost. They are products of 
the company’s unusual Educational Re- 
fund Plan. 

All employes in laboratories, produc- 
ing areas, refineries, bulk plants, service 
stations and marketing divisions through- 
out the country are eligible to partici- 
pate. The only stipulation is that the 
schools be acredited and 


that the courses are pertinent to each 


completely 


employe’s work or company career. 
Even half the costs of correspondence 
school courses are refunded in many 
cases. 

The limits on the employe refunds for 
tuition, books, laboratory fees and other 
costs are $75 per semester or $150 per 
year. Complete freedom of selection of 
schools and courses is allowed as long 
as the acreditation and pertinency fea- 
tures are observed. 

Socony-Vacuum established its policy 
of aiding employes to acquire additional 
education in 1922 in individual manufac- 
although 


and marketing units, 


the plan was far from a formalized one 


turing 


for several years. The present plan was 
installed on a company-wide basis in 
1932 with limits of $50 per semester and 
$100 per school year, raised to the cur- 
rent maximums in 1947, 

The 


pants 


company’s records of partici- 
and refunds for educational as- 
Sistance to employes goes back only to 
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1928. Since then 3564 employes have re- 
ceived refunds totalling $144,393.35. In 
1949, employe participation in the plan 
increased 22 percent, or from 276 em- 
ploye participants to 337. 

The average refund for 1949, a typical 
year, was $42.71, compared with $40.78 
in the preceding year. The total re- 
funded during the year was $14,393.69, 
an increase of $3,138.25. Employes in 
the company’s manufacturing units pro- 
vided the greatest number of partici- 
pants—80. 

Socony-Vacuum holds out no promises 
whatsoever to Educational Refund Plan 
participants of promotions or other re- 
wards for successful completion of 
courses. Similarly, no guarantees are 
made of transfers to other positions and 
other departments in the company on a 
basis of newly-acquired educational 
qualifications. 

However, these employes are brought 
effectively, through the nature of the 
Educational Refund Plan’s modus oper- 
andi, to the attention of their department 
managers and to others by careful nota- 
spare-time educational 


tion of their 


achievements on their personnel records. 

An employe’s application for partici- 
pation in the plan must be approved by 
his supervisor and local manager before 
the employe starts to attend the course 
or courses of his choice. 

All tuition and other fees are paid by 
the employe to the educational institu- 
tion as they become due. Fifty percent 
of the costs, including matriculation and 
diploma, are refunded within the limits 
of the plan upon successful completion 
of the course. 

To receive the refund at completion 
of a semester’s or a year’s work, the 
employe is required to obtain the signa- 
tures of the officers of the educational 
institution or his instructors to indicate 
satisfactory completion of the work. In 
addition, a certificate is required as to 
payments made by the employe as well 
as receipted bills for books and equip- 
ment. 

Determination of the suitability of the 
courses selected by employes and the 
appraisal of the employes’ potential abil- 
ities to progress in the company as a 
result of the courses is a responsibility 








NUMEROUS EMPLOYES of Socony-Vacuum Oil Company have 
fitted themselves for better positions in the organization through spare 
time educational courses, to which the company contributes at least 
half the cost. The plan is beneficial to both the employe and the com- 
pany. Well-trained employes are a great asset to a company, and Socony- 
Vacuum officials think this plan has succeeded well in providing reser- 
voirs of keenly interested, well qualified, and highly trained personnel. 
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John G. Collins, employed by the Socony Paint 
Products Company, Metuchen, N. J., attended 
Brooklyn Polytechnical Institute, Brooklyn, N.Y., 
in the evenings for 10 years with assistance of 
the Educational Refund Plan of the Socony- 
Vacuum Oil Company, Inc. His scholarship was 
so good that he was elected to Beta Tau Phi, 
national honorary scholastic fraternity. 








John P. Piazza, technical assistant in the 
Process department of the East River Opera- 
tions, joined Socony-Vacuum in 1943 as an oil 
tester in the Technical Service Laboratories in 
Brooklyn. Before that, he had completed two 
years of college. He re-entered college on a 
spare-time basis with assistance of Socony- 
Vacuum’s Educational Refund Plan and received 
a bachelor of science degree in mechanical 
engineering. 
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Herbert E. Kroeger, Systems and Service de- 
partment, Socony-Vacuum Oil Company, Inc., 
came to the U. S. from Germany in 1924, unable 
to speak a word of English. He joined Socony- 
Vacuum in 1926 and since then has taken night 
courses with aid of the company’s Educational 
Refund Plan for more than ten years, during 
which he acquired a high school diploma at 
Brooklyn Evening High School, received a bach- 
elor of science degree in accounting at New 
York University, and has taken postgraduate 
work in economics and English. 


é 


Herbert Moore, personnel assistant, joined 
Socony-Vacuum in 1931 and for ten years at- 
tended night classes at New York University 
under the company’s Educational Refund Plan, 
sometimes as many as four evenings per week. 
He received a bachelor of science degree in 
business administration and then joined the 
university's Graduate School of Business Admin- 
istration. He received a master’s degree in busi- 
ness administration and industrial relations, 
graduated cum laude and was elected to mem- 
bership in Beta Gamma Sigma, the commercial 
equivalent to Phi Beta Kappa. 





of the employes’ supervisors. Frequently, 
local industrial relations advisors help 
in selection of appropriate subjects, 
courses and appropriate educational in- 
stitutions. 
Throughout the 
instances of employes who completed 
grade school and high school educations 
with aid of the Educational Refund 
Plan. Other employes have gone on with 


company are many 


the plan’s assistante to doctorates and 
other college degrees of all kinds. Just 
recently, a group of employes in the 
company’s headquarters completed a 
spare-time public speaking course with 
half of the costs in each employe’s case 
defrayed by the company. Classes in the 
latter course held for two hours 
on one evening each week, immediately 
after each of 


the class days. This course was directed 


were 


the .close of business on 
by an outstanding instructor in public 
speaking. 

A senior clerk in the 
Socony-Vacuum headquarters moved to 
the U. S. in 1924, unable to speak a word 
of English. He joined the company two 
courses 


statistical 


years later, took night school 


for ten years with aid of the Educa- 
tional Refund Plan, and wound up with 
a high school diploma and a bachelor of 
science degree from New York Univer- 
sity. Currently, he is taking post-gradu- 
ate work in economics and English. 

A personnel assistant in the Marine 
Operating Division, New York, attended 
night classes for ten years—sometimes 
as many as four evenings per week— 
and acquired a master’s degree in busi- 
ness administration and industrial rela- 
tions, graduating cum laude and being 
elected to membership in Beta Gamma 
Sigma, the commercial equivalent of Phi 
Beta Kappa. He plans to take a doctor 
of philosophy degree. 

Still other examples are those of a 
paint-mill employe who attended ten 
years of night classes in Brooklyn Poly- 
technic Institute with such assiduity that 
he was elected to Beta Tau Pi, honorary 
scholastic fraternity; several stenog- 
raphers and secretaries who won treas- 
degrees in management, 
subjects; 


ured college 


science and other and even 
that of a patent agent who utilized the 
Socony-Vacuum Educational Refund 


plan to obtain a degree in law, leading 
eventually to his being admitted to the 


bar. 

Socony-Vacuum was keenly cognizant, 
when it established the Educational Re- 
fund Plan, that trained employes are one 
of the company’s greatest assets. Offi- 
cials of the company are convinced that 
the plan has lived up to its highest ex- 
pectations in providing reservoirs of 
keenly-interested, well-qualified and 
highly-trained personnel for many of the 
operations of one of the largest oil com- 
panies in the world. 
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WOULD HAVE 
SAVED 


THE EXPENSE 
OF DRILLING 
THIS 

DRY HOLE 


In the illustration, the producing well established a 
water level in the reservoir. A Schlumberger Dipmeter Survey 
in this well would have indicated the proper location for 
the second well. It would have saved the expense of drilling a dry hole. 
The Schlumberger Dipmeter has established an excellent record of obtaining 
dependable measurements of both direction and amount of dip in bore holes. Either resistivity 
or self potential measurements can be utilized. A Dipmeter Survey can be run in any well drilled 
under normal conditions, provided the hole is at least six inches in diameter. Ask your Schlumbeg 


<a 


Engineer for complete details of how a Dipmeter Survey can save you the expense of drilling 


The Dipmeter, first introduced by Schlumberger, is a result 
of Schlumberger’s progressive program of research and 
engineering to provide advanced services to the oil industry. 


e HOUSTON 








p 


| 
! 


Pak li esee SAS, Se 














Record Virtually Certain 


a THE FIRST nine months of this 
year the industry drilled 32,384 wells 
in the U. S. to top last year’s efforts 
by 12.3 percent and virtually assured 
a new all-time high record of more 
than 43,000 completed wells. This 
nine-month mark was not only a new 
high for any comparable period, but 
there have been few years that were 
able to match it in their entire 12 
months. 

The drilling of 32,000 wells in nine 
months during pre-war days was cer- 
tainly unheard of and in only three 
instances were that many completed 
in the whole year. However, drilling 


since the war has accounted for that 
many or more in each whole year 
since 1947. 

While this year’s wells have been 
12.3. percent more numerous than 
last year’s completions, such a com- 
parison does not tell the entire story. 
A better measure of expended effort 
is the amount of footage drilled in 
those wells. A total of 117,334,969 
feet of hole was represented in this 
year’s wells and that was an increase 
of 14.2 percent over last year’s 102,- 
722,664 feet. 

This year’s wells have been slightly 
deeper on the average than those 


first nine months of 
1949. Each test was drilled to 3670 
feet on the average, while a year be- 


drilled in the 


fore average depth had been 3596 
feet. The previous all-time high of 
footage drilled was 138 million feet 
in 1949 and by the time this year’s 
drilling records are completed that 
mark will be bettered by at least 20 
million. 

A total of 3945 wells was completed 
during September and while this was 
slightly fewer than the previous 
month’s wells, it actually amounted 
to a small increase when compared 
on a daily average basis. 


Well Completions in the United States during September, 1950, and Cumulative for Year 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: 


Illinois from Illinois Geological Survey; Indiana from 


Indiana Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon 


and ones fields of Pennsylvania and New York from the Producers may 
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Rigs in Operation 
(Drilling, Rigging- 


CUMULATIVE TOTALS 
U P and Shut Down) 


_January- September 























~NEW WELLS: a | TOTAL COMPLETIONS — 
| Water| | Total | | Footage ay roy | Sept. 
| | Water! Gas | Dis- | Total |Drilled| Sept., | Aug., | Sept., Sept., | Wells | | Wells | — Footage | Footage am i 3, 30, 
STATE or DISTRICT) Oi! | Dist.) Gas | Dry | Input | Input | posal | New |Deeper| 1950 | 1950 1949 | 1950 1950 | 1949 | Diff. | 1950 1949 1950 | 1950 | 1949 
Alabama. . ame. Det" or ow } 4 6} 1 6,926] 31) 12) +1583) 123,745] 61,341 7; 8} 8 
Arizona : ; 7 Pee a aR Lets eae See = Javan s 4 597) 1),496) 5} 4) 4 
Arkansas. ..... 19 ree aes 30 1 31 38 31 103,256 295 242 a 21. 9) 987,394) 1,009,677 26| 29 30 
California. . 101 ; 7| 38 146 13) 159) 160 245 666.865; 1,407) 1,945) — 27.7) 5,697,558! 7,796,269 208} 209 247 
Colorado... . | ee 3} 6 12 1) 13} 12 5 45,629 55 50; + 10.0  +208,738) 218,704 21 15 19 
Florida. oa m bon ak 1 | 1| 1 1 3,833 11 13} — 15.4 69,518) 84,838 1 2 4 
Georgia. . . : nee rae ew - en, oe el 3 4) — 25.0 13,270} e+ 1 
Idaho.... ‘ ee : a. ats ; a 3 ; ra 8,540)... 2 3 
Illinois... .. ; 148].... 2} 159 309)... 309 299 245 793,693} 2,122! 1,886) + 12.5) 4,668,535) 4,610,302 255 263 224 
Indiana. . 40 | 3 94) Co) a 137 174 123 240,232! 1,191) 905) + 31.6) 2:066, 194; 1,669,701 198 204} 157 
Kansas....... 158).....| 38) 146 2 344 2 346 300 276| 1,080,416} 2,857) 2,227} + 28.3] 9,185,208] 7,382,672} 322) 348 291 
Kentucky. .... 58 1} 20 70 149 , 149 142 86 287,597 921 681) + 35. at: ‘691, 818) 1,246,188 106 112 94 
Louisiana...... 98 16 22; 81 217 1 218 233 250; 1,330,728} 1,838) 1,703) + 7.9 aM ,077,369| 9,274,150) 227) 242 220 
North Lovisionn.. 50 3 18} 42 113)... 113) 148} 178 406,593; 977) 1, 019 — 41 3,416,090| 3, 326, 019 67 70 78 
South Louisiana. 48; 13 4) 39 104 1 105 85 72 924,135 861 684) + 25.9! 7,661,279) 5,948,131 160 172; 142 
Maryland......... ae 1 atest | ae 2,869 2 l. 6,481). . 2 eae 
Michigan | PSA ees 48 73 2 75) 73} 120 162,749 610 699} — 12.7) 1,429,798) 1,588,248 142 147 123 
eeel.. 7] 2 14 | 23 25 26 166,373 258 254; + 1.6) 1,857,059) 1,858,099 28 25 29 
Missouri. ; eT bye ; ROR. Mee Bor Be 25 ont 23) 15} + 53.3] 14,585 7,812 8 7 6 
Montana. . = ; RBlss sss] 1 9 23 1 24 56 26 56,863 197 194| + 15 499,063 489,812 41 39 47 
Nebraska...... | eR 2 11 | ee 16 10 2 69,297 74| 7) +9 57.1) 312,451 28,370 11 12 3 
Nevada..... ae) eae ieee . By SRS Be eae Sai nae FES OF iS eee 2 2 
New Mexico..... ___ ae | 9) 10 49 1 50 61 46 234,853; 461) 392) + 17.6) 2,047,887! 1,698,303) 87 95 91 
SS S| a ee ee 34 88/.... 88 91 41) 121,636 600 708 15.3) 882,840 er 214) 112 114 80 
North Dakota.......|..... Pees ROP Noe Eee ai, Oe Sieeneconeh | walsacaraes ages: 2) —100.0 "208! 1) 4 2 
Ohio. . eke ess 31; 32).... 96 3 99 86 3 203, 581| 735 780; — 5.8} 1,523,303) 1, 671. 596 156 157 162 
Oklahoma... ron 4 9} 180 6 499) 23 522; 430 392} 1,894,996) 3,988) 3,224) + 23.7) 14,052,431) 11,472,595 671 644 509 
BR ces veiw cbc a, OS ae, eee EE Seer ee a ort NaI oS apt ay Fahd YE ¥5 tate Petona tie xe 1 RT aes 
Pennsylvania. ..... 3. noe 26 9 48 8 143)......} 143) 156 138 260,710; 1,217; 1,537 - 20.8] "2,208,133! 2,755,073 253 263 248 
ON En Boren omens eee | | ORE 2 2 2 3 542 5| ae 16,922) 9,667 1 1 : 
Tennessee......... ee Ve a ee 27| — 28.9 3,993 27,001 8 
NS . Ssig ecient « 843; 16 57 457 1 1, 1,375 36) 1,411) 1,549) 1, 140) 5,970,841 12,519) 10,482) + 19. 4) 53,155,574) 43,400,558 A 369 A 487| 1,314 
Dist. 18. Central. 1. 1 | 21 40 2 42 54 40 121,010 366} 425) — 15. 3} 1,025,593 1, 280, 212) 30| 39] 37 
Dist. 2 Middle Gulf.! 20) 5 6 17|. 48/.... 48 73 56} 294,187 499 499)... 2,892,621; 2,917,000 55} 54) 48 
Dist. 3 Upper Gulf.. 72) 7| 3 60 1 143 1 144) 142! 113} 891,946) 1,196) 1,012; + 18.2/ 7,046,122} 6,081, ‘021| 126} 130) 120 
Dist. 4 L. Gulf-8.W. 80) 1) ll 39 Ss 131) 160| 106 650,348; 1,242) 1,026) + 21 1.1| 5,980,079) 5, 120, 585 121) 131) 94 
Dist.5E.Central..| 6) 1) 1) 4). 12)......) 12 22} 14) 62,160! (148) 155] — 4.5] 643,356/ 732,185, 18| 16) 21 
Dist. 6 Northeast.. 33} 1) 1 7 ES | 42) 64 71| 214,912) 467; 690| — 32.3| 2,270,770] 3,016,493} 33| 32) +36 
Dist. 7-B N. Central} a 5) 95 195} 6; 201) 174 151 528,865) 1,503) 1,442) + 4.2 4. 191,714} ‘ or 690} 104 116 196 
Dist. 7-C W. Central] AE ee) ee 71) 9} 80} 112] 40 314,634; 690 341| +102.3| 2,775,8 865) ,066| 86 96 87 
Dist. BONG. 65x 0 is | ar Peas ls | ae 327) 16! 343| 407| 236) 1,840,519) 3,172) 2,138; + 48. 4) 17,024,434) 10 495, 508| poet | §63) 378 
Dist. 9 North...... 131}... 3; 148 1 283} 2 285) 229! 216 803,564| 2,480) 1,947) + 27. 4| 6,935, "558| 5,298,195} 211; 176 
Dist. 10 Panhandle.| 56).....) 27)... = mK. 2s | 83] 112/97 248,696) 756) 807 — 6. 3) 2,869,462) 2,622,603) ‘a 99) 121 
Mere cos susie a * Si yee 4 | | es 5| 4) 9 27,886 19| 46) — 58.7} 67,571] 225,524] s 8s} 10 
Se See eee lindas Bese se | Ree eae rete OEP A eee aa re Ree Rin. | Petia teviieane srs 1 1| ; 
Washington. .... SRSA F ae By! ony Wehchs ee Bee ices Meee Bisa] ge See open eee |. ssa 
West Virginia........ ee. a) -8i.....- | 60 4) 64 i 44 173,221] 492| 352) + 39.8) 1,253,217} 1,024,185, 260| 265) 246 
Wyoming........... 37) a 3 es , EAE | at 60 50) 303,292 441) 447) — 1, 13) 24 2,174,145) 2/080, 624 93| 83} 80 
Total U. 8... | 2,082) "3 977 1,409) 9 3 3,857} sa 3,945 40 033) 3, 385) 14 12 04 32, at 28, 843| + 12. 3) 117, 334, 969 102, 722,664 664) 4, 4,633) 4, 804) 4, 258 
| ! 
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Isn’t it true that when you purchase wire rope, you’re 
actually buying service? Buying what the wire rope 
will do for you? Buying units of work? 

The rope dollar that buys the most units of work 
has been wisely spent. Can you tell which brand of 
rope is giving you the most for your money? There 
are many users who can—by keeping records of wire- 
rope performance. They know what constitutes good, 


average service in terms of ton-miles, yards of rock 


fi pai 


gETHLEHEW 
STEEL 
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LET YOUR RECORDS 
TELL yOu! 


Which wire rope dolla 
buys the most 





service ? 







moved, etc. When a certain brand gives better-than- 
average service over a period of years, they know 
they’re getting a big return on the dollars spent for 
that brand. 

Their figures prove it. That’s why Bethlehem urges 
the keeping of records—records that show rope costs 
per unit of work. For we feel that in any such compar- 
isons, Bethlehem rope will stand out from the crowd 


...in a way that will please the user’s pocketbook. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 
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Ok Demaud 


Rising Less Sharply 


By L. J. LOGAN and CECIL W. SMITH 


a for petroleum products 
has been exceptionally heavy in the 
first nine months of 1950, showing an 
increase of 10.4 percent over the like 
months of 1949, whereas the con- 
sumption normally increases only 
around 5 percent per year. 

However, it has been pointed out 
that since petroleum demand was 
about unchanged in 1949 from the 
previous year, because of a general 
business slow-down, it was necessary 
to catch up with normal growth of 
oil use in 1950, and therefore, this 
year’s gain actually has represented 
the full amount of the normal in- 
crease for 1949 and 1950. 

At the same time, it is indicated 
that the period of abnormal increase 
in oil demand now is over and that 
henceforth the rate of increase will be 
about normal or of the order of 5 to 
6 percent. An increase of 5.7 percent 
in the total demand for all oils has 
been forecast for the 12 months end- 
ing September 30, 1951, by the Inde- 
pendent Petroleum Association of 
America. That forecast anticipated 
an increase of 7.7 percent for the six 
months beginning October 1, 1950, 
and a tapering off to an increase of 
3.7 percent for the six months begin- 
ning April 1, 1951, with demand slow- 
ing down especially for distillate fuel 
oil but to smaller extent also for 
gasoline, kerosine, residual fuel oil 
and other products. 

The change of the trend of petro- 


DISTILLATE FUEL OL 


TOTAL DEMAND 
[MILLIONS OF BARRELS DAILY] 
1.5 ] 


VAR 
Lot 
| 


FMAMJIJAS ONO 


70 « Current Outlook Section 


Associate Editor 





leum demand to a less sharply rising 
curve became evident in the latter 
part of the third quarter, and that 
period showed a slightly smaller gain 
over 1949 than did the second quarter. 

Because of the indicated further 
slowing down of sales in the fourth 
quarter, this year as a whole is ex- 
pected to show a somewhat smaller 
increase over 1949 than the first nine 
months have shown. The U. S. Bu- 
reau of Mines in its revised forecast 
for 1950 estimated that for the year 
as a whole the total demand for all 
oils will be 8.9 percent above 1949. 
This compares with the increase of 
10.4 percent for the first nine months, 
as computed by Wortp Om in the 
table on page 72. 
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Statistical Editor 


Especially responsible for the ex- 
ceptionally large increase in total pe- 
troleum demand this year has been 
distillate fuel oil. Its use was up 18.8 
percent for the first nine months and 
is expected to show a gain of 17.0 
percent for the year. Consumption 
has been stimulated by record break- 
ing housing construction and installa- 
tions of oil burners in many of those 
homes as well as in older houses in 
replacement of coal furnaces. For the 
six months that started October 1, 
IPAA forecast distillate demand 14.8 
percent above a year ago and for the 
six months to begin April 1 an in- 
crease of 5.0 percent, presumably in 
recognition of restrictions on home 
construction. 

Kerosine shows trends similar to 
those of distillate. Demand was up 
14.0 percent for the first nine months 
of 1950 and may show a gain of only 
10.4 percent for the year, according 
to the Bureau of Mines. IPAA pre- 
dicted a gain of 8.9 percent for the 
coming six months and one of 7.2 
percent for the six months thereafter. 

Motor fuel demand in this year’s 
first nine months was 6.4 percent 
above last year and is expected to 
show an increase of 6.7 percent for 
1950 as a whole. 

Residual fuel oil demand was up 
12.3 percent in the first nine months 
of 1950, and a gain of 9.2 percent for 
the year is expected by the Bureau 
of Mines. 
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Typical API flat belt pumping unit with counter shaft hook-up. 


End High Belt Costs with... 
MANHATTAN API COMPENSATED BELTS 





The cause of most 


TIGHTLY STRETCHED ; 

OUTER PLY belt failure is outer- 

ply rupture and 

failure at the fas- 

LOOSE CRUMPLED tener. This is due to 
INNER PLY 


the uneven stresses 
between plies of the 
ordinary belt when 
rounding a_ pulley. 

Illustration A You can see how 
these stresses occur by bending a pack of paper 
(Illustration A). The inner plies loaf and the 
outer plies become over-loaded, causing them 
to fail prematurely. 


... Not so with Manhattan API Belts! 











Manhattan belting engineers have found a 
way to equalize the stresses between plies so 


that every ply pulls an equal share of the belt 
load when rounding the pulley. This enables 
Manhattan API Compensated Belts to outlast 
other belts as much as three to four times. 


Among twelve proved advantages of the Com- 
pensated construction are elimination of out- 
side ply rupture and longer fastener life, 
freedom from ply separation and less wear on 
the driving surface. You also have a greater 
overload capacity, greater margin of safety, 
and consequently longer service. 


By investing in the longer life that is built into 
Manhattan API Compensated Belts, you defi- 
nitely lower your well pumping Costs. Check 
today with your nearest National Supply 
Company representative. 


DISTRIBUTED BY THE NATIONAL SUPPLY COMPANY 


MANHATTAN RUBBER 
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DIVISION 


- PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment * Radiator Hose * Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings * Packings * Asbestos Textiles * Powdered Metal Products * Abrasive & Diamond Wheels * Bowling Balls 
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Demand for and Supply of All Oils, Crude Oil, Motor Fuel, Kerosine, Fuel Oil, and Lubricants 
Sources: U. S. Bureau of Mines except August and September, 1950, estimated with aid of API Reports 
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| 
First 9 | First 9 | First 9 First 9 
Months Months Percent Months | Months Percent 
ITEM 1949 | 1950 Change ITEM | 1949 1950 Change 
| 
| | | 
ALL OILS MOTOR FUEL | 
Domestic Production, Total | 1,486,811 4 566,185 | + 5.3 Production, Total.......... 715,358 754,711 |} + 5.5 
(Daily Average) 5,446 5,737 | + 5.3 (Daily Average) 2,620 | 2,765 | + 5.5 
Crude Petroleum...... 1,373,360 | 1,436,323 | + 4.6 Refinery Gasoline, Total... . 635, 313 | 667,258 | + 5.0 
(Daily Average)... . 5,031 5,261 | + 4.6 (Daily Average)...... uy 24 “<i 2,444 | + 5.0 
Natural Gasoline........ 113,352 129,701 | + 14.4 (Yield from Crude)... 3.7 43.6 
(Daily Average) . 415 | 475 | + 14.4 Natural] Gasoline, ete. ...... 113.383 | 129,701 | + 14.4 
Benzol 99 | 161 + 62.6 (Daily Average)....... 415 | 475 | + 14.4 
(Daily Average). : | 1| + 626 Less Sales of L.P.G.. 31,613 | 40,185 | + 27.1 
- _ _ ——— ——— Less Transfers Cyle Prods 1,793 2,224 | + 24.0 
Imports, Total... oe 163,039 | 218,430 | + 34.0 Beandl......,..-.-+. 99 | 161 | + 62.6 
(Daily Average) 597 | 800 + 34.0 — od i 
Crude Petroleum ; 111, n03 | 128,996 | + 15.6 Imports, Total. aa 11 | 
(Daily Average). ss 473 | + 15.6 (Daily Average). | ere 
Refined Products........ 51, 436 | 89,434 | + 73.9 ———____— -|- e oe 
(Daily Average). 188 327 | + 73.9 Change in Stocks... ; +992 | 5,484 
—_ _— — - - - -— Daily Average) +3 | —20 
Cc hanges i in Stocks, All Ole... +13,057 | - 21, 692 Fe eco er eS al : fell d 
(Daily Average) 4 +47 —79 | Stocks, Beginning or Period 101,060 | 110,417) + 9.3 
a _ —- - —-|- —— Finished Gasoline. . . 95,481 | 103,586 | + 8.5 
Stocks, Desiauing of Dusted. 605,743 | "603, 119 0.4 Natural Gasoline 5,579 | 6,831 | + 22.4 
Crude O1 256,627 | 253,356 | — 1.3 Stocks, End of Period.... 102,052 104,933 | + 2.8 
Refined Products 343,537 342,932 0.2 (Days’ Supply).. 39 38 | 2.6 
Natural Gasoline 5,579 | 6,831 22.4 Finished Gasoline . 94,445 96,433 | + 2.1 
Stocks, End of Period. . 618,800 | 581,427' — 6.0 Natural] Gasoline 7,607 | 8,500 | + 11.7 
(Days’ Supply). 103 88 14.6 — Stole die 
Crude Oi! 251,689 241,631 4.0 Demand, Tota 714,366 760,206, + 6.4 
Refined Products... 359,504 331,296 7.8 Daily Average) 2,617 2,785 | + 6.4 
Natural Gasoline 7,607 8,500 | + 11.7 Sante Total...... 32,482 18,356 43.5 
— — — -——_———_—_—— (Daily Average) 119 67 43.5 
Demand, Total. be 1,636,793 rt 806, 307 |} + 10.4 Domestic Demand 681,884 741,850 | + 8&8 
aily Average) 5,996 | 6,617 | + 10.4 (Daily Average) 2,498 | 2,718 | + 88 
Belek. Total.... 93,010 | 80,252 13.7 
(Daily Average) 341 294 13.7 | 
Crude Petroleum, Total 24,421 24,896 | + 19 DISTILLATE FUEL OIL 
(Daily Average) 90 | 91 1.9 Production, Total. = 247,635 282,105 | + 13.9 
Refined Products, Total 68,589 | 55,356 | — 19.3 (Daily Average) 907 | 1,033 | + 13.9 
(Daily Average). . 251 203 | — 19.3 Percent Yield from Crude 17.1 18.4 iF 
Domestic Demand, Total 1,543,783 | 1,726,055 | + 11.8 — _ _ 
(Daily Average)... 5,655 6,323 | + 11.8 Translers fréen Crude 2,064 1,821 — 11.8 
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(Daily Average) 5,031 5,261 + 4.6 Change in Stocks 411,738 +-1,299 
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Shown by Wyoming Basin 


| re in the Powder 
River Basin of Wyoming (Figure 1) 
over the past four years have been 
a deciding factor in refuting the con- 
tention that the Rocky Mountain 
region in general, and Wyoming in 
particular, is black oil territory and 
primarily a structural province. These 
same development also have been the 
occasion for a revision of many ac- 
cepted geologic concepts on the ac- 
cumulation of oil in this region. With 
this revision of thinking has come a 
more comprehensive and realistic un- 
derstanding of the stratigraphic prob- 
lems involved. An excellent and late 
review of the geology of the Powder 
River Basin of Wyoming will be found 
in the Wyoming Geological Associa- 


tion Fourth Annual Field Confer- 
ence in the Powder River Basin 
1949). 


Discoveries of the last four years 
in the Powder River Basin have em- 
phasized the necessity for serious con- 
sideration of the stratigraphy condi- 
tions existing in Cretaceous prospects 
in this region. Over-emphasis of struc- 
ture per se as the necessary and con- 
trolling factor in accumulation of oil 
in this province suggests a tendency 
to overlook or ignore the facts, Fur- 
ther, the established concept that 
marine sediments, rich in organic ma- 
terial, are a necessary factor for ac- 
cumulation of oil seems questionable 
in view of commercial production of 
oil and gas from continental and 
lacustrine sediments so prevalent in 
some parts of the sedimentary column 
of the Rocky Mountain region. This 
statement will be challenged by point- 
ing out that oil in non-marine sedi- 
ments has migrated into these rocks. 
The theoretical explanation of how 
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“Strat Trap’ Search Need 


























By HENRY CARTER REA 
Consulting Geologist, Casper, Wyo. 


EXPLORATION MUST be 
broadened beyond the present 
search that is concerned pri- 
marily with accumulations on 
structures and in marine sedi- 
ments. Oil in commercial quan- 
tity is being produced in the 
Powder River Basin, Wyoming, 
from non-marine sediments and 
from stratigraphic traps, the 
reservoirs being controlled by 
stratigraphic rather than struc- 
tural conditions. Other similar 
accumulations, existing without 
benefit of closed anticlines or 
other structural considerations, 
must be actively sought, not 
only in the Rocky Mountain 
area but also in other districts, 
in order to continue finding suf- 
ficient new reserves. 


or when the oil migrated or arrived 
at its present location is of little or 
no consequence compared to the eco- 
nomic fact that it is present and in 
sufficient amounts to be produced 
commercially. 

In reviewing the dry hole record of 
many Cretaceous wells (both explora- 
tory and development) in the Powder 
River Basin, the pertinent fact was 
brought out that in many of the wells 
the objective sand was not present. 
Further review of the older fields also 
revealed that because the drill failed 
to encounter the objective sand it 
was said to be “faulted out.” When it 
is remembered that a sand body is a 
very tangible mass and a fault is a 
plane along which movement has oc- 
curred, it poses a problem in presti- 








digitation as to how movement (less 
than 100 feet) along a fault could 
make a sand body disappear. The 
function of the fault in this case 
would be to displace the sand body— 
vertically or laterally—rathér than 
eliminate or “fault it out.” 

Surface and subsurface studies, par- 
ticularly of the Cretaceous formations, 
have amply demonstrated their len- 
ticularity, erratic nature of occurrence 
and the rapidity with which the lith- 
ology changes (litho-facies changes) 
from one well location to the offset. 
The dry-hole record of the Mush 
Creek field, Fiddler Creek field, and 
Osage field is sufficient to illustrate 
this point. 

The discussion of apparently sim- 
ple fundamentals of geology and stra- 
tigraphy would seem inappropriate 
here were it not for the predominant 
tenacity and reverence with which 
the structural concept of oil accumu- 
lation is held by all. The fact that 
the structural accumulation of oil has 
accounted for the high discovery rate 
in the past has overshadowed the 
stratigraphic trap production of both 
the past and the present and may 
even cloud the future. This is readily 
understandable because anticlines 
were, and are, easier to find by either 
geology or geophysics than strati- 
graphic traps—or as they are some- 
times called, “‘litho-facies changes” or 
“zones of variable porosity and per- 
meability” or “the overlapped trun- 
cated edges of an older formation by 
a younger” (unconformity); it’s all 
the same difference. The scientific 
terminology or classification of any 
particular type of trap has only one 
thing to recommend it in the oil in- 
dustry and that is that it will be 
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commercial—whether it be in the 
Powder River Basin of Wyoming or 
elsewhere. 

The realization that we are run- 
ning out of anticlines comes as some- 
thing of a shock to many, yet the 
search still continues for the elusive 
“closed structural contour.” Because 
the search for new reserves must con- 
tinue, geological exploration, and 
thinking, will definitely have to turn 
to other types of traps. Because of 
the recent discoveries in Alberta and 
Scurry County, Texas, reefs are the 
glamor boy of the industry today. 
What is so phenomenal about reefs? 
Is it not just another type of reser- 
voir media? Cannot oil accumulate 


in any type of rock that affords suffi- 
cient porosity and permeability? It 
does. But then, to the best of present 
geologic knowledge, there are no reefs 
in the Powder River Basin. 
Without exception, all known sur- 
face anticlines that rim the Powder 
River Basin of Wyoming have been 
drilled at least once. the search for 
subsurface anticlines, by geophysics, 
core-drilling, stratigraphic extrapola- 
tion, crystal gazing and necromancy 
has continued out into the basin with 
results that left something to be de- 
sired. Yet faith in the seismograph 
and the closed contour remains un- 
shaken. This is not intended as a 
criticism of geophysics or the seismo- 





graph, because it is more than possi- 
ble that the impersonal records that 
these geophysical instruments give 
are, for one reason or other, not being 
interpreted in the light of actual ex- 
amples of commercial production and 
what it takes to form a trap for oil 
other than a closed anticline. 

The term “stratigraph trap” was 
introduced in 1936 by A. I. Leverson. 
When this term was first used it 
caused as much comment and discus- 
sion as the reef has today. However, 
with the introduction of this term 
there was no formula given to show 
how to find a “strat trap” quickly 
and easily, and the term, idea and 
general consideration of the whole 
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FIGURE 1. Map showing oil fields in the Powder River Basin, Wyoming 
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LEDUC REk 


Province of Alberta, 


The above sketch is an idealized con- 
ception of the general geologic features; 







The Leduc (D3) reef is a medium-sized, dolomitized reef of Upper 
Devonian age. It is considered to be a transgressive-type reef, and dur- 


ing its life probably resembled a modern Pacific atoll. A shale blanket SSC Recommends the Following 
overlies the reef, and acts as a seal for the oil in the reef reservoir. ' 


Immediately above this shale there is another dolomitized Devonian. Approach for Seismic Reef Exploration. 
oil-producing zone — the D2 — which is probably biostromal in NO. 2. DETAILED SURFACE AND SUBSURFACE COVERAGE. 


origin. 

The overlying formations are draped over the reef, the amount The delineation of the anomalous subsur- 
of draping diminishing repidly away from the reef. Oil and gas face conditions usually associated with organic 
shows have been found above the reef in sandy facies in the ‘ < 
Cretaceous formations, The Leduc reef has a maximum thick- reefs requires a close spacing of subsurface 
slong the northeast edge, where the cil and gue zone is, AMM 11 A lh al ga la 
230+ feet thick. ing of geophones, but also a close spacing of closed 

3 traverses on the surface. CONTINUOUS PROFILING, 

originally developed by SSC, is the ONLY procedure 

that furnishes coverage sufficiently detailed for a 
successful reef exploration program. 


(This is one of a series) 





























scheme gradually was relegated to 
“file X” by the industry. To prove 
that the “strat trap” was some in- 
tangible figment of imagination and 
not worthy to take its place along- 
side the venerable and revered closed 
structure, the question was asked, 
with the foreknowledge that the an- 
swer would be indefinite, “How do 
you find a stratigraphic trap?” That 
was the scientific stopper. However, 
the answer to that imponderable 
question was quite simple. Drill wells! 

The most unfavorable factor in 
presenting or explaining a strati- 
graphic trap is the lack of a method 
of portraying in two dimensions the 
idea and particularly a method that 
will carry the authority of the closed 
contour. The education of the pe- 
troleum industry to understand and 























FIGURE 2. Structure contour map of Cretaceous oil producing areas on northeast side of the Powder River Basin, Wyoming, showing the absence of 
structural control on the accumulation of oil in this area. Contours on the Dakota sandstone. (After USGS.) 
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fully appreciate the value of the 
closed structure contour has been so 
complete and successful that the ab- 
sence of the closed contour on any 
map that attempts to indicate an 
area that is geologically favorable for 
the accumulation of oil and gas is 
considered heresy and the perpetrator 
is branded as an infidel. Yet the fact 
cannot be ignored that the absence of 
noses, wobbles and closures in the 
structural contours of the Mush 
Creek-Fiddler Creek area of the Pow- 
der River Basin has not stopped or 
prevented the production of com- 
mercial oil (Figure 2). As was pointed 
out above, the diminishing supply of 
anticlines and the pressure to dis- 
cover new reserves put a duty on the 
geological profession to initiate an- 
other program of industry education 
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that will explain the stratigraphic 
trap. 

This discussion so far has had little 
to do specifically with the Powder 
River Basin of Wyoming, and yet the 
thoughts expressed are the funda- 
mentals that will lead to more dis- 
coveries not only in this basin but 
in other regions also. It must be re- 
membered that after the discovery 
wells were drilled in the Mush Creek, 
Fiddler Creek and Skull Creek fields 

-and the old Osage field had been 
producing commercial oil for over 25 
years—all from stratigraphic traps, 
that geophysical exploration and all 
other orthodox methods of geological 
exploration were still progressing, 
looking for the structure that was 
producing the oil. This is not in- 
tended as a condemnation of those 





STRUCTURE CONTOUR MAP OF CRETACEOUS Oh 
PRODUCING AREAS ON NORTHEAST SIDE OF THE 
POWDER RIVER BASIN WYOMING SHOWING THE 
ABSENCE OF STRUCTURAL CONTROL OW THE 
ACCUMULATION OF O1L IN THIS AREA CONTOURS 


ON THE DAKOTA SANOSTONE AFTER USGS 
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DOVETAILED OPEN-END DESIGN 

To install the Open End Tubing Spider, 
simply lift out the end gate, slide the Spider 
body around the pipe and replace the end 
gate. A bolt is provided for locking the body 
and gate together after the end gate is inserted. 


s See those tapered tongues on each side 
of the end gate that fit into mating grooves 
in the Spider body? These form a tight dove- 
tailed joint that will not spread under the 
heaviest loads! 


$ And note above how the bottom flange on 


the body has slotted openings to facilitate bolting it to the top flange of the tubing 
head. The whole unit stays rigidly in place without slipping or sliding. 


Another feature that speeds operations is the wide flat platform on top of the 


Spider body for supporting the Slip Assembly when it is out of the bow!. And there's 
a ridge around the outer edge of this platform to keep the slips from sliding off 
when standing open. 


UA 


the tubing operations, 


bly 


ZED SLIP ASSEMBLY ASSURES UNIFORM GRIP 


After the Spider body is in place the tubing job is ready to roll. And throughout 
the unique features incorporated into the Unitized Slip Assem- 


save time, simplify work and safeguard 
the pipe against damage... . 





t Note how the four slip segments are uni- 
tized together on a hinged tong so that they 
Maintain exact alignment at all times. They 
Srip together and release together, so that 
slip pressure around the tubing is uniform 
under all conditions. This eliminates swaging, 
kinking and other damage to pipe. 


i Note, also, that the slips are not merely 
bolted to the tong, but are grooved to fit 
solidly around the tong body so that all loads 
of holding the slips in exact alignment are 
transmitted directly from the slip bodies to the 
tong itself. No shearing stresses of any kind 
ore placed on bolts or other retaining parts! 








akes friends with production crews 
everywhere. They like its simple, quick instal- 
lation without need for even breaking con- 
nections, if desired. They like its rugged 
tongue-and-groove construction that supports 
the heaviest loads without ‘‘spreading.’’ And 
they particularly like the smooth operating 
efficiency and fast trips they can make with 
its unitized self-locking Slip Assembly. 


T.. BAASH-ROSS OPEN END TUBING SPIDER 
m 














TUBING SPIDER : 


3 The Slips themselves are amply long—10” overall 
with a full 9” of gripping surfoce. This long gripping 
surface, coupled with the uniform all-around slip 
pressure provided by the unitized slip design, permits 
even the longest and heaviest tubing strings to be 
handled easily without risk of damaging the pipe. 




























* A unique latch is provided that automatically locks 
the slips around the tubing as the handles are closed. 
To open this lock, the operator simply spreads the 
handles —no extra operations are necessary. Yet the 
lock holds firmly under all loads and will not open 
until the operator wishes. 






~—> y) 

& And note how necks on the 
slip segments extend above the 
handles to provide ample clear- 
ance and protect the crew's 
hands against injury . . . still 
another feature that shows the 
care and thought that havegone 
into the design of the Baash- 
Ross Open End Tubing Spider. 


These and other engineered features all add up to faster trips, safer 


operations, greater protection to pipe and higher all-around operating 
efficiency on tubing jobs of all types... at all depths! 





The Baash-Ross Open End Tubing Spider is available in two sizes—one 
for handling tubing 3” in diameter and smaller, and the other for 4” 
tubing and smaller. 


Available through leading supply stores. 








R79W accepted methods of exploration but 
merely an observation that the facts 
were not taken into consideration— 
that stratigraphic traps producing 
commercial oil are present in the 
Powder River Basin of Wyoming. 

The Taylor-Sussex field of southern 
Johnson County on the west side of 
the Powder River Basin was exten- 
sively shot before the discovery well 
was drilled. Several small seismic 
highs were isolated and subsequently 
drilled with favorable results. How- 
ever, the lead to this anomaly is a 
surface fold. As more wells have been 
drilled, the subsurface picture changed 
to an area cut by faults, with the 
Cretaceous sands of unpredictable 
lateral extent and thickness serving 
as the reservoir. Unnamed sands or 
strays gradually came into the pic- 
ture, some barren and some produc- 
ing, until there are now sufficient | 
wells to indicate that the structure | 
per se is not the controlling factor for 
the accumulation in this area. 











40 Ff 


The discovery at Glenrock also 
was the result of a concerted seismic 
campaign, and the wells were located 
according to the structural picture. 
But as more wells have been drilled, 
it becomes apparent that stratigraphic 
relationships and porosity of the res- 
ervoir media are more important than 
the structural considerations. This is 
also true for the east and west plunge 
of the Bid Muddy field, where due to 
the lenticularity of the Dakota sand, 
production is obtained below the clos- 
ing contours. 

Amerada Petroleum Corporation’s 
Reno Hill well in 45N-80W, Johnson 
County, was drilled to a total depth 
of 12,610 and found the Cretaceous 
sands, at this’location, poorly de- 
veloped. This well, then, marks the 
northern limit of the Taylor-Sussex 
play. Why? There is good Cretaceous 
sand development in the Billy Creek 
field about 20 miles north of the Reno 
Hill well. 

The old Shannon pool, situated off 
the extreme north end of the Salt 
Creek field, is in a syncline—hence, 
a stratigraphic trap. The fact that 
this small field of 700 to 1500 feet in 
depth was not a commercial producer 
in the light of present day economics 
is of no consequence. The importance 
of this occurrence should be self- 
explanatory; it is “not on structure.” 
¥ The Bothwell Syncline or the old 
West Salt Creek field (Figure 3) is 
producing commercial oil. Some of 
this production is from Cretaceous 
sands and some from the shale, and 
according to the records, some of the 
best sustained production: in this 
R : whole area is shale production. Simi- 


FIGURE 3. Structure contour map of West Salt Creek field, Natrona County, Wyoming, showing larly, some of the best shale oil pro- 
synclinal production contoured on the Shannon sandstone. ® Continvuep on Pace 88 
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By JOHN DALY 


West Texas Supervisor, General Geophysical Company 


, = ultimate utility of any geo- 
physical method is a function of the 
degree to which the fundamental 
physical assumptions on which it is 
based are satisfied in nature and the 
accuracy with which the physical con- 
stants used in reducing the measure- 
ments to quantitative values are 
known. 

Gravitational methods assume that 
changes within the earth’s gravita- 
tional field are related to structural 
and/or stratigraphic changes in the 
near surface rocks and hence are a 
guide to oil accumulations. The den- 
sity of the various rock types is the 
physical constant that must be de- 
termined in order to analyze this type 
of measurement. Magnetic surveys are 
predicated on the belief that varia- 
tions in the earth’s magnetic field are 
related to structural and/or strati- 
graphic changes and the magnetic 
susceptibility of the earth’s materials 
is the constant to which these changes 
are related. 

In the seismograph methods, re- 
fraction and reflection, we assume 
that the physical discontinuity in the 
earth’s crust which acts as a reflector 
or refractor is related to a lithologic 
or time stratigraphic boundary. Where 
usable records are obtained this as- 
sumption appears to be universally 
satisfied. Since this is the identical 
boundary the geologist tries to identify 
and follow from well to well with 
electrologs, well cuttings, radioactive 
logging, and other means, there is 
always the need to correlate seismo- 
graph information with well data. The 
seismograph does not measure the 
datum position of a refractor or re- 
flector but only the time it takes a 
sound wave to travel a relatively sim- 
ple geometrical path from the surface 
to a lithologic or time stratigraphic 
discontinuity and back again. These 
measurements can be reduced to da- 
tums by employing a physical con- 
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stant, the velocity or rate of propaga- 
tion of a sound wave in earth 
materials. The simple equation, dis- 
tance equals velocity times time, is 
fundamental. 

Velocity is an inherent quality of 
each rock type. Its magnitude is re- 
lated to the bulk modulus, rigidity, 
and density. We observe that each rock 
type will have a typical velocity or 
range of velocity. This is nowhere 
manifested as well as it is in the West 
Texas and New Mexico area, where 
lateral gradations in rock types within 
the same stratigraphic unit are so 
varied and striking. Basin type sands 
and shales are characterized by ve- 
locities in the order of 12,000 feet 
per second. Proceeding outward from 
the basins, the velocities in the off- 
shore limestones and dolomites are 
usually from 16,000 to 18,000 feet 
per second. There are some measure- 
ments of velocities of about 24,000 





THE VELOCITY or rate of 
propagation of a sound wave in 
earth materials is an inherent 
quality of each rock type, each 
of which has a characteristic 
velocity or range of velocity. 
Velocity changes can obscure 
or distort seismograph observa- 
tions, and in order to best relate 
seismograph control to geologi- 
cal data, it is necessary to make 
and use many velocity surveys. 
Well velocity surveys are rela- 
tively expensive, and it is ad- 
vantageous that they be con- 
ducted on a cooperative basis to 
hold down costs and promote 
the making and availability of 
more surveys. 











feet per second in clean, massive, 
shoreline type dolomite which appear 
to be authentic. Farther shoreward 
the evaporites, anhydrite and halite, 
have a velocity of about 14,000 feet 
per second. In the typical continental 
clastics, red sands and shales, veloci- 
ties range from 8000 to 10,000 feet 
per second and some are slightly 
higher. Thus, in one time-stratigraphic 
unit the velocity variation can be in 
the order of 100 percent. If two wells 
have identical lithologies, the vertical 
travel time to any discontinuity will 
be identical and the seismograph data 
can be reduced to datums by using 
the same velocity at each well. If the 
lithologies are different, then the 
travel times to equal depths will be 
unique at each well and different 
velocities must be used to reduce seis- 
mograph observations to datums. If 
the lithology in any area does not 
change, then the lateral distribution 
of the vertical velocity will be a con- 
stant for that area. If the lithology 
changes, then the vertical velocity will 
vary laterally. 

Velocities can be determined by 
surface shooting, but these measure- 
ments are sufficiently accurate only for 
shallow horizons. Velocities derived 
by refraction shooting determine only 
the maximum velocity. Velocity inver- 
sions will be overlooked. The most 
accurate method is to lower a geo- 
phone on an electric logging cable 
into a well and fire dynamite charges 
from nearby shallow shot holes for 
successive positions of the geophone 
in the well. The time of the explosion 
is recorded, as is the time of arrival 
of the shock wave at the well geo- 
phone. Knowing the depth of the 
geophone in the well and the elapsed 
time of travel of the sound wave 
over the total distance, the velocity 
to each successive level is quickly de- 
termined. Shooting well velocities is 
very expensive relative to other types 
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ERE IS A WILSON PACKER TO 


The WILSON Type "MB" 
"Metal Block” Hook-Wall 


Packer 








—for real Deep wells 


No matter how deep you are—how great your hydrostatic 
head is—when you set the Wilson “Metal Block,” type “MB” 
Packer—it holds. 


This “Metal Block” Packer is especially designed for 
DEEP PRODUCTION — where the hydrostatic head is 
greater than the bottom hole pressure. It is especially de- 


signed to prevent all cold flow of rubber between the casing 
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and the outside diameter of the tool. 
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This is accomplished with six overlapping steel segments 
that come directly in contact with the casing right below the 
rubber element. This “Metal Block” of segments totally con- 
fines the rubber element between the casing, the top of the 
“Metal Block” and the mandrel of the Packer. 


In going-in and coming-out of the hole, the “Metal Block” 
is retracted to the same diameter of the packer. In setting 
the Packer, the segments expand against the casing at the 


same time as the slips are set. 
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WILSON "MB" METAL BLOCK 
PACKER WITH HOLD-DOWN 


The Wilson “Positive Seal’ Packer with Hold-down is 


recommended for use in wells where pressure beneath the 


packer exceeds the pressure above it. This condition often 
exists in dual completed wells. The tool can also be used for 


acidizing, and is recommended for salt water injection wells. 














The Hold-down device with its slips is made integral with 








Going in Hole Set the upper packer mandrel. In the running in position the 


hold-down slips are retracted. 


In setting the packer the lower slips are set first by rotating the tubing and setting down. The hold- 
down slips are then set by pressure from the tubing acting upon an annular ring piston located inside 
the mandrel. To pull the packer it is only necessary to equalize tubing and casing pressure which will 
release the hold-down slips. The hold-down slips cannot lock against the casing after pressures are 


equalized because the taper on the slip cone is pulled away from the slips as the tubing is raised. 





The opening through the entire packer, and hold-down slip mandrel, is full tubing size. 
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TYPe “ua” 
(Patent 
Applied For) 


The WILSON Type “LB” 
Positive Seal’ Hook-Wall Packer 


This packer assures a “Positive Seal” regardless of where the differential occurs, 
above the element or below the element. If the differential is above, the rubber 
element is pressed against the seat, assuring a tight seal-off. If the differential is 
below, the patented split pack-off of the rubber element gives a “Lip-Seal”—the 
greater the pressure the tighter the seal. 

In the Wilson “Positive Seal” Hook-Wall Packer, three friction blocks, hard 
faced with stellite are used in place of friction wiper springs. These friction blocks 
are held against the wall of casing by three rugged coil springs—and insure 
correct setting regardless of depth. 

The non-vulcanizing pack-off element is expanded by conical wedge—and does 
not depend on excessive tubing weight on packer to secure pack-off. 

Slips and slip reins are compact. Slips are set in “dove-tail” on mandrel and 
cannot be lost in the hole. 

There is ample “by-pass” area for fluid between the tube and pack-off. When 
packer is set—“by-pass” is closed by pack-off sealing tube and casing. Foreign 
matter in fluid will not interfere with closing of “by-pass.” 

*This packer can be set in “mixed” strings of casing, a feature that means 
small inventories. 


*Special Packer required on some types of Internal Upset Casing. 


WILSON TYPE "T” Upside down 
PACKER 


For testing casing leaks; for acidizing; for high pressure gas wells, where the 
bottom hole pressure is greater than the hydrostatic head—the Wilson “Upside 
Down” Packer has no equal. 


With this new Packer you can stop the “breathing” of your tubing, while 
the pump is in motion, thus increasing the pumping capacity of your well. 


Kinks in the tubing are eliminated, thus minimizing wear on rods and tubing. 


This Wilson, Type “T” “Upside Down” Packer can be furnished without the 
rubber element, when it is desired only to anchor your tubing. 


Packer is released with downward stroke, instead of an upward jerk, with 
a torque to the right. The downward motion automatically jars the packer loose. 


Manufactured by: 





MEET EVERY CONDITION ENCOUNTERED 


} 


Uh. ead a 
(Patent 
Applied For) 


WILSON FOUNDRY & MACHINE CO. 


November, 1950 


1417 Elysian St. 
HOUSTON, TEXAS 
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of well surveying. Charges involved 
include well standby time, electric log- 
ging time, drilling shot holes, record- 
ing time, explosives and permits. Some 
deep wells in West Texas and the 
Gulf Coast have cost about 36 cents 
per foot for velocity surveys. If 
operator must bear this cost alone, 
a few velocity surveys will soon ruin 
all but a most magnificent budget. 
If other operators share the cost, the 
outlay per individual well survey is 
greatly reduced, and for the same 
investment several well velocities can 
be procured. Obviously, no one opera- 
tor, even if he could afford it, could 
shoot all of the wells. Since one sur- 
vey establishes only one point for a 
real velocity control, it is necessary 
to have all available surveys, in order 
to best relate seismograph control to 
geological data. 

The amount a shooting picture can 
be distorted by laterally-changing ver- 
tical velocities is illustrated by the 
following example. This is based on 
actual measurement over a_ prolific 
reef field on the east side of the Mid- 
land Basin. In the upper part of 


through the Permian section is shown 
by a solid line, and that through the 
Pennsylvanian-Mississippian section is 
shown by a dashed line. The high- 
velocity portions of both of these 
curves are directly related to lithologic 
changes within the respective time 
stratigraph units; i.e., the change from 
low velocity clastics to high velocity 
precipitates, limestone and/or dolo- 
mite. In this particular area, there is 
about 5000 feet of Permian and about 
2500 feet of Pennsylvanian and Mis- 
sissippian. The 2-way travel time 
through each unit is shown in the 
center of the figure. In the lower por- 
tion the sum of these 2-way travel 
times is plotted. This represents the 
time that would be measured to a 
continuous reflection from flat Ellen- 
burger. If we knew nothing of the 
velocity distribution, we would inter- 
pret this as representing almost 0.20 
seconds of east dip or approximately 
1400 feet. Actually, what the shoot- 
ing anomaly indicates is lithologic 
change, reefing, not structure. With 
some knowledge of what is happen- 
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distribution, this anomaly can _ be 
properly evaluated. 

It is interesting to note that in this 
particular instance, the Pennsylvanian 
reef was emphasized because it was 
directly beneath a Permian reef. 

While this sometimes happens, it 
is not generally the case, and by geo- 
logic logic, would appear to be the 
exception rather than the rule. There 
was a severe orogeny between these 
periods of reefing which re-defined 
the positions of the depositional ba- 
sins. For their shorelines to coincide 
would seem to be purely coincidental. 
The reefing in the Permian, with 
which the severe velocity change there 
is associated, occurs not at the base, 
but well up in the section. If, in one 
instance, velocity change within the 
Permian can by chance emphasize the 
seismograph anomaly of the Pennsyl- 

vanian reefing, by the same _ token, 

it can equally well obscure a reefing 
or structural anomaly below it. In 
such a case a shooting anomaly would 
not delineate a reef or structure, and 
a well on it would be a failure. The 
reflection seismograph would not be 
at fault. It is an awesome, compli- 
cated, magnificent instrument which 
combines practically all of the known 
basic physical principles, and is de- 
signed for and accomplishes one feat, 
that is to measure the travel time of 
a sound wave from the surface down 
to a reflector and back again. If this 
travel time is distorted because of 
what happens within the rocks be- 
tween the surface and the reflector, 
that is not an instrumental failure. It 
is a condition of nature which must 
be elucidated before we can translate 
seismograph measurements into theit 
ultimate goal; 1.e., oil. 

Today there is considerable discus- 
sion concerning the value of shooting 
for reefs. To the writer this seems 
superfluous and pedantic, since the 
proof of this pudding is in the well 
completion reports from West Texas, 
Indiana, Alberta and other areas. On 
the other hand, we cannot claim to 
be able to find all of the reef fields 
or all of the structural traps or all 
of the stratigraphic traps on the basis 
of present knowledge. The oil fields 
found today were obscure or un- 
thought of 10 years ago. Those which 
are obscure today will be found in 
years hence as a result of the data 
and experiences now being accumu- 
lated. To solve a problem it must 
first be recognized. In West Texas and 
New Mexico we have a severe prob- 
lem in seismograph interpretation be- 
cause of the nature and distribution 
of the rocks and their effects on the 
lateral variations in velocity. The 
writer has used this area for illustra- 
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Hawthorne “Blue Demon’ 
Rock Cutter Bits are avail- 
able in a complete range of 
sizes from 17%” up through 
7%”. Detailed information 
on any size available on re- 
quest. 


2310 
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For production drilling 


For core drilling 
For water well drilling 


HAWTHORNE 
" Powe D ; 


ROCK CUTTER BITS 


Because of an ever-increasing demand from our customers for larger 
bit sizes, we are now offering Hawthorne Replaceable Blade “Blue 
Demon” Rock Cutter Bits in sizes from 5%” up through 77%”. 

Hawthorne “Blue Demon” bits in these larger sizes have been 
thoroughly field tested and have proved capable of efficiently drilling 
the soft and medium hard formations and many of the hard formations 
as well. Drilling speeds and footage per bit are approximately the 
same as the popular make of roller bits in the medium hard formations 
and 2 to 3 times greater in the softer formations! 


Hawthorne “Blue Demon” Bits increase your 
profits by decreasing your cost per foot. 


1. Savings on drag bits. Hawthorne bits will consistently drill 
many times more footage—faster—than the common drag bit. 





2. Savings on roller bits. Hawthorne “Blue Demon” Bits will 
efficiently drill the medium hard formations and many of the 
hard formations, both of which formerly required roller bits. 
Since “Blue Demon” bits in these sizes cost approximately 1/3 
as much as popular brand roller bits of the same size, it is easy 
to see the savings that are available. 


3. Increased production from your rig. The greatest savings avai- 
able from use of Hawthorne bits is from increased production. 
Since these bits will drill the soft and medium hard formations, 
and many of the hard formations as well, there is no lost time 
in making round trips. 


You owe it to yourself to check the important savings .now available 
to you with “Blue Demon” Rock Cutter Bits. In some instances 
cost per foot has been reduced as much as 50%. For full informa- 
tion see your nearest Hawthorne representative or write direct to: 





7 = > : 
HERB J. 
P.0. BOX 7366, HOUSTON 8, TEXAS 
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GAMMATRON SURVEYS 
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Consulting Geophysicist, Oklahoma City 








es measurements as 
an implemental tool in determining struc- 
ture favorable for the accumulation of 
oil and gas have not been applied ex- 
tensively, and it is only within recent 
years that any considerable research has 
been undertaken in connection with this 
technique. Early attempts to apply the 
method revealed many anomalies, but 
drilling results were disappointing. 

This method of oil exploration is not 
to be confused with so-called direct oil 
finding, but is a direct measurement of 
radiations found on the earth’s surface. 
Measurements are obtained at prede- 
termined stations, where truck-mounted 
equipment is set up to measure and re- 
cord radiations. 

The procedure is as follows: 

A station or setup is made on % mile 
control. A unit containing a super sensi- 
tive Geiger-Mueller tube and preampli- 
fier is placed in position to pick up the 
earth-radiating emanations. In order to 
obtain a reproducible determination at a 
later date, all emanations are recorded 
for a period of 6 months. The separation 
of the structural and productivity radia- 
tions is accomplished by electronic and 
mechanical means. 

After % mile stations are 
throughout the block, a location is made 
on the drill Often locations are 
moved to a higher productivity location. 

The use of Gammatron or radioactiv- 
ity surveys had its inception in early 
1946, when experimental data were ob- 
tained on a large number of wells which 
were being drilled. The results were 
encouraging and above the average. 
Added techniques and further advance- 
ments in instrumentation were used to 
improve the method. 

It is the writer’s opinion that no defi- 
nite value can be assigned to any geo- 
physical method by the checking of ex- 
isting producing oil wells and drilling 
wells which have been located on other 
geophysical and geological methods. 

The definite test of any geophysical 
method is the drilling of test wells on 
prospects assembled on the method to be 


made 


site. 
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GAMMATRON OR RADIOACTIVITY 
surveys are of value in determining 
presence of structure favorable for 
accumulation of oil and gas. They 
also may be helpful in determining 
whether a weil would be productive 
or dry. Productivity readings also 
promise to be of value in water 
flooding operations by determining 
encroachment of injected water. This 
method is a direct measurement and 
recording of radiations found on the 
earth’s surface. 











tested. There are few areas in the Mid- 
Continent which have not been surveyed 
by some geological or geophysical 
method. Thus, in claiming that any geo- 
physical work was the true basis for 
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such discovery, one may say only that 
the discovery was made by an operator 
who used the map or prospect as a 
basis for drilling that particular site. 
The first shoestring sand area drilled 
on radioactivity determinations was the 
Ceres pool, discovered by Siler, Harwell, 
and Siler in Noble County, Oklahoma, 
in 1947. This pool is now 5% miles long 
and 1 location wide. The highest per- 
meability, saturation, and porosity was 
found in the center of a radioactivity 
productivity anomaly. Drilling has shown 
that the Ceres without local 
structure, lying on a flat plateau, in 
which the Viola lime shows a regional 
dip to the west and southwest. Dry 
holes or poor producers were drilled as 
close as 460 feet to high potential pro- 
ducers. Thus one can assume that the 
absence or presence of the sand is the 
controlling factor in the discovery area. 
Radioactivity structural readings in this 
area show very small differences except 
in the producing areas, which may be 
explained by the fact that a thinner sec- 
tion of Cherokee shale occurs where the 
producing sand is present. Hence, the 
local producing area is a stratigraphic 


trap. 


pool is 


Close Control 

Many mistakes in geophysical pros- 
pecting are due to lack of close control. 
In the first use of seismograph, only spot 
shooting was used at’% and % mile 
points. Now, almost all areas are shot 
with continuous profile shooting. In 
1946-47 most all radioactivity determina- 
tions were made using %4 mile control, 
but this practice was abandoned as 
closer control showed large variations 
in the productivity readings. Experience 
has shown that % mile stations can be 
used only as preliminary survey in ordef 
to justify further work. 

Experimental work in proven areas 
which are producing from anticlinal folds 
shows a large increase in structural 
count as the apex or crest of the struc 
ture is reached. This may be likened to 
the Wilcox high which has a givell 
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O eliminate costly drilling and production delays, put 
fast-digging, dependable Bucyrus-Erie excavators and 
cranes on your digging and lifting jobs. Featuring speed, 
durability and in-the-field convertibility to various front-ends, 
Bucyrus-Eries can help get actual drilling off to a fast start. 

























Superb balance of speeds and power, smoothly coordinat- 
ed by direct-connected mechanical controls, give Bucyrus- 
Eries their fast dig-swing-dump cycle. Operation is so smooth 
that your operator can produce heaped loads on every 
pass, more passes every hour — can quickly handle 
grading of derrick locations, building of access roads, 
digging of sump holes, slush pits and trenches for pipe 
lines. For crane work, the same balanced speeds and 
power make Bucyrus-Eries ideal for erecting der- 
ricks, setting drilling machinery, handling pipe. 





See your Bucyrus-Erie distributor for full in- 
formation on gasoline, diesel, and single- 
motor electric %- to 4-yard excavators. 
BUCYRUS-ERIE COMPANY 


South Milwaukee, Wisconsin 
220ES0 


(Below) On pipeline jobs, too, 
the dependability and efficiency 
of Bucyrus-Erie excavators can 
speed up your spread. 
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closure on the Viola lime and should 
produce. But this closure factor varies 
from area to area, and there is no iron- 
clad rule which assures that a structure 
will produce. Besides showing the struc- 
tural anomaly, the technique shows the 
productivity anomaly, thereby lessening 
the possibilities of drilling a dry hole 
on a good structural high. 


Locating Trap 


One of the hardest problems presented 
to the geologist and the geophysicist is 
the location of a stratigraphic or sand 
lens trap and its possible extension. 
This has been accomplished in the past 
by a drilling program in order to study 
the sand development. If there is some 
advance information by seismo work or 
regional geology, the drilling of some 
dry holes may be prevented. Radioactiv- 
ity surveys should prove worth while, as 
regional dip may be determined; then, 
productivity determinations may be cor- 
related with wells drilled at a later date. 
It is well known that many strat traps 
show tight sands on the shore line, and 
though the sand is stained or saturated, 
the production is light. Test wells drilled 
structurally lower on the strat trap often 
show a thin section of saturation, grad- 
ing into shale. 

Many of the producing areas are 
faulted, often by more than one fault, 
and are very complex in nature. In some 
areas, these faults are an advantage, as 
they allow accumulation of oil and gas 
on both sides of the fault, causing some 
sands to carry oil that would not ordi- 
narily be present if in a conventional 
anticlinal structure. It is possible to de- 
fine faults by the use of radioactivity 
surveys and to determine the upthrow 
and downthrow side. This is shown by 
the fact that readings over a fault are 
of less intensity on top of the fault than 
on either the up or down side. In struc- 
tures where the faulting is present in 
beds and carry 
through to the upper beds, the upper 


the lower does not 
beds may carry oil. In beds faulted to 
the surface, or below the late deposits, 
the probability of finding shallow oil is 
much less, and the beds usually are 
logged as dry by the productivity read- 
ings. 

The most desirable type of geophysi- 
cal method would indicate the follow- 
ing: depth to each pay zone; thickness 
of each pay section; recovery rate and 
potential production. It is quite unfor- 
tunate that such a method has not been 
found, as the guess and gamble of the 
oil business thereby would be eliminated. 

Data as to the probability of obtaining 
a producing well or a dry hole have 
been obtained by productivity determi- 
nation experimental work in producing 
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areas which show a small count of 35 
counts per minute on small wells to 100 
counts per minute on large potential 
wells. But the average productivity count 
is approximately 40 to 75 counts per 
minute in producing areas. 

A question frequently asked is whether 
or not it is possible to reproduce the 
same structural or productivity readings 
by this method. Experience indicates it 
is possible to obtain readings within 2 
percent of the original determinations 
by an experienced operator and by ap- 
plying the correction factors. 

Another question asked: Is it possible 
to tell the depth to the pay horizon? 

At present it is not possible to de- 
termine the depth to the producing hori- 
zon by radioactive methods. But it is 
possible to determine the type of struc- 
ture present. A geologist familiar with 
the region is able to determine the prob- 
able depth to the stratigraphic horizons 
and the depth to the possible structural 
producing horizons. 


Determining Production 

Operators have asked: Is it possible 
to tell the amount of production in bar- 
rels per day? 

To date this is not possible, due to 
many contributing factors. Permeability, 
saturation, porosity, and sand thickness 
play a large part in the amount of oil re- 
covery. In many areas where shallow 
oil is found the sands are highly satu- 
rated and very permeable, but potential 
production is not high due to low bot- 
tom hole pressures. In areas of this type 
a complete survey of the region is neces- 
sary in order to select the best possible 
location. 

Radioactivity readings taken at in- 
tervals of 85 feet may show a large dif- 
ference due to productivity factors or 
sand development. Also it is quite no- 
ticeable in areas in which the formations 
are folded heavily. Where the formations 
were folded sufficiently to cause trunca- 
tion, as in the Oklahoma City pool and 
the Hoover pool in Garvin County, 
Oklahoma, where the dips are steep, it 
has been possible to trace the buried 
truncation as far as it is productive. 

Radioactivity surveys have been made 
in stripper areas in Kansas in connec- 
tion with water flooding projects, but 
their true value has not yet been de- 
termined. Productivity readings have 
been made at a number of wells upon 
completion, and the wells have been 
checked periodically, and a lowering of 
the productivity count was found within 
6 months. A short time later the wells 
were making connate water and put on 
the pump. It is the writer’s opinion that 
the same principle could be applied to 
water flooding areas to determine water 


injection encroachment. 
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duction in the old Osage field was 
produced from the shallow syncline 
at the north end of the field. 

These “anomalous” occurrences of 
commercial production from synclines 
are facts. But what good are facts in 
the face of orthodoxy? The presence 
of oil in wells, regardless of structural 
location, should be of the utmost sig- 
nificance and should be given serious 
consideration, whether it is in the 
Powder River Basin or anywhere else. 
The occurrence of oil in synclines 
can be and has been explained geo- 
logically and scientifically, and if the 
explanations hold good and it has 
happened before, why cannot it hap- 
pen in some of those synclines where 
it is not supposed to be? This thought 
should not be construed as a sugges- 
tion for an intensive campaign to 
lease and drill all of the synclines, but 
it might be worthy of consideration 
to attempt an explanation for its 
presence other than the present ac- 
cepted ones. 

The Salt Creek field is probably 
the most outstanding oil field in the 
Rocky Mountain region and has had 
more information published on its 
geology and production than any 
other. However, to date, no edge 
water encroachment has been en- 
countered on the east flank of this 
field in the Second Wall Creek sand. 
Yet published maps show a line of 
“estimated productive limits,” and no 
wells have been drilled outside of 
that line! Why? Observations and 
records indicate that due to the ab- 
sence of water in the Second Wall 
Creek sand on the east flank, there 
is gravity drainage (“down dip migra- 
tion”?) of the oil, in this reservoir. 
Because of this phenomenon it is not 
unusual for edge wells in the Second 
Wall Creek sand on the east flank of 
the field to come in at a higher pro- 
ductive rate than wells located higher 
on the structure. When the Second 
Wall Creek sand can be reached at 
depths ranging from 2850 to 3200 
feet along the east flank, outside of 
the unit area, and the average de- 
cline of the Second Wall Creek sand 
wells is about 5 percent per year from 
the initial production, there is defi- 
nitely a profitable economic problem 
involved that has been neglected over 
the years. 

The Sage Spring Creek field dis- 
covered by Amerada in 1949 is a 
plunging nose on the Salt Creek- 
Teapot Dome line of folding. The dis- 
covery well pumped 135 barrels of 
oil per day, 34.7 gravity from the 
Dakota sand at 7247 feet. A stepout 


well two miles south of the discovery 
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well and more than 250 feet struc- 
turally lower was completed for an 
initial production of 140 barrels of 
37.1-gravity oil per day, flowing. Ap- 
proximately six miles north of the 
discovery well Amerada completed 
another well in the Dakota sand flow- 
ing 150 barrels of 36.1-gravity oil per 
day, at 5663 feet. The discovery and 
extensions of Sage Spring Creek are 
significant in that they very ably 
demonstrate the potentialities of the 
Cretaceous sands in the Powder River 
Basin on a nose without the benefit 
of the closed contour. 

A discussion of the Cretaceous 
stratigraphy of the Powder River 
Basin is not within the scope of this 
article. There have been many excel- 
lent papers written on this subject, 
and in each paper, either purposely 
or inadvertently, the author has de- 
scribed the erratic occurrence, the 
rapid transition of sands to shales 
and vice versa, the lenticularity of the 
sand members, and the variation of 
the porosity of the sand within the 
different Cretaceous formations. The 
possibility of these sands acting as a 
reservoir for oil without the benefit 
of structural considerations has been 
demonstrated along the east side of 
the Powder River Basin. The pres- 
ence of oil in the basal Wind River 
beds (Tertiary) is demonstrated in 
the old Brenning Basin of Douglas 
field of Converse County. Hence, 
there are excellent examples of the 
various types of oil accumulation in 
the Powder River Basin due, in large 
part, to stratigraphic conditions. At 
the time when the Dakota was drilled 
on the Salt Creek Anticline and 
proved to have a very limited extent 
as a reservoir on structure, due to 
shaling out, it was thought that it 
would be useless to explore farther 
down the flanks of the Salt Creek 
field for this member. Hence, the 
lower Cretaceous sands have not been 
tested on the east flank of Salt Creek 
outside of the unit area. In the light 
of the information of the past few 
years this area would seem to offer 
some excellent possibilities of produc- 
tion. 

The subsurface structural geology 
of the deeper part of the Powder 
River Basin is unknown except from 
geophysical interpretations. That this 
part of the basin offers deep drilling 

10.000 plus feet) is a matter of 
record. However, when the evidence 
of today is seriously considered and 
it has been demonstrated that a closed 
anticline with a minimum of “X” feet 
of closure is not necessary for the pro- 
duction of commercial oil, then why 
cannot those subsurface seismic noses 
produce oil commercially as well as 
the surface noses? 
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Well Velocity Surveys 
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tion because here the problem is acute 
and it is the area with which he is 
most familiar. Similar problems exist 
in other basins and differ from those 
of the Permian Basin only in degree. 

Having recognized the problem, i.e., 
that velocity changes can obscure or 
distort seismograph observations, it 
would appear that the first step in 
solving this problem is to make many 
well velocity surveys, for these are the 
basic data on which interpretation 
must rest. Well velocity surveys are the 
research by which the fundamental 
constants of the method are deter- 
mined. 

Surveys generally are made by in- 
dividual companies and then are of- 
fered to other interested companies 
for sale or trade, or are conducted 
under the sponsorship of a non-profit 
cooperative organization, constituted 
for that purpose. In the final analysis, 
the important thing is to make the 
survey and distribute it, not who 
makes it. However, the writer is of 
the opinion that the interests of the 
industry are best served by cooperative 
velocity surveys for the following 
reasons: 

1. The unit cost per survey will be 
less. This statement is based on the 
experience of one operator. This op- 
erator has made 20 surveys which 
have been offered to the industry on 
a sale or trade basis. He has been 
able to reduce his cost to about 1/6 
of the total. His pro rata share of 
the surveys he has participated in on 
a cooperative basis has varied from 
1/8 to 1/19. 

2. In the cooperative group, any- 
one may nominate a well for velocity 
survey. It is likely that sometimes a 
member company has a better idea of 
the need for velocity control than the 
operator of the well. It is easier to 
approach an operator as a non-profit 
cooperative group than as competitor. 
This is indubitably the case where the 


operator is not a member of the group. 

3. It frequently happens that when 
a company is about to complete a well, 
the seismograph crew has long since 
moved so far away that to bring it 
back to make the survey would be 
prohibitive. Under group sponsorship 
a member company that is working 
in the area can make the survey, or 
the operator can more easily borrow 
a nearby crew. 

4. The group sets a standard to 
which surveys made under its spon- 
sorship must comply. These standards 
are ordinarily rather rigorous and as- 
sure a high quality of results that is 
sometimes not attained in privately 
sponsored surveys. 

5. Well velocity surveying offers a 
non-competitive field for cooperation. 
The meetings of the representatives 
of the member companies offer an 
opportunity to discuss and solve the 
problems in conjunction with making 
well velocity surveys. They also afford 
an opportunity for wider association 
between the geophysical personnel in 
the industry. 

6. Under the sponsorship of a prop- 
erly functioning cooperative group, 
more wells will be surveyed than if the 
choice is left to individual operators. 
The record of the California group is 
an illustration of that claim. This 
group has greater density of velocity 
control than any other in the world, 
and because of the wide participation 
by member companies, they have also 
the lowest unit cost. 

The optimum in well velocity sur- 
veying would be to operate as the 
electrolog services are run and survey 
at least all deep wildcats. The cost 
per survey makes this course pro- 
hibitive under present techniques for 
well velocity surveying. However, as 
the need for better velocity control 
is recognized and as better techniques 
are developed, wider participation in 
group surveying will follow. Better 
velocity control is not the cure for all 
of our seismograph ills, but it will 
correct many of them. 





West Texas district. 
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RADIO WAVE 
PROSPECTING 


For Structure 


By ROBERT MANN and EUGENE SCHMIDT 


Norman L. Stevens, Bangor, Mich. 


i E the early 30’s many attempts tmuous tape the interruptions, breaks, 


have been made to use radio frequency or increase or decrease in the broadcast 
waves in exploring for subsurface geo beam signal. Through the use of instru- 
logical phenomena. It has long since ments that instantaneously record all 
been proven that a broadcast radio beam data, possibilities of personal error have 
is affected by variation. in subsurface been eliminated. 
conditions. Several different circuits have Early in the development of the radio 
been devised by eminent geophysicists, technique the Norman L. Stevens or- 
some of which have been used in the ganization realized that in order to con- 
field with a great deal of success. In the duct this type of surveys successfully, 
type of geophysics here discussed, the instruments would have to be designed 
concern is with radio frequency waves to (A) operate from an airplane, (B) be 
transmitted through the ground, as con used in a field car, and (C) be carried 
trasted with transmission through the ait or packed into various areas by men or 
In working out this problem the ques horses, thereby not depending entirely 
tion has been the availability of roads on roads. After many years of experi- 
for the transportation of suitable equip- menting, 3 sets of instruments were de- 
ment to measure accurately the intensity signed and built with the result that 
of a radio beam in any location desired, today (A) instruments mounted in an 
and to record automatically on a con- airplane record major subsurface phe- 





nomena while traveling from 120 to 160 
miles per hour. In this way vast areas 
may be surveyed for anomalous condi- 
tions. The results of this aerial survey 
are recorded on a continuous tape, mak- 
ing a permanent record of the area 
traversed by the airplane. When any 
major variations in subsurface conditions 
are recorded, the exact bearing of the 
location is taken and transmitted to (B) 
field cars, which can proceed to the 
area if roads are available, and save 
needless miles and days of work in 
locating the starting point for the ground 
crew. Field cars are also equipped with 
instruments to record on continuous tape 
the detail of these subsurface conditions 
discovered by the air crew. In many 
areas even field cars can not operate due 
to woods, swamps, mountains, lack of 
roads etc.; therefore, (C) portable in- 
struments which record in the same 
manner have been designed that can be 
packed into any area man or horse can 
travel. The necessity of a speedy but 
complete survey and economy of opera- 
tion have been the motivating factors 
for development of these instruments. 
\fter the survey has been completed 
in its 3 stages—by air, by field car if 
possible, and on foot—to the actual lo- 
cation or well site, the recordings on 
the tape can be removed and a map 
assembled and contoured on the signal 
variations, thereby giving clients a per- 
manent record of the area traversed. 
The measurement of the intensity of a 
radio beam is considered good recon- 
naissance; however, it is still in the ex- 
perimental stage. This type of geo- 
physics should be used in conjunction 
with subsurface geology and other geo- 
physical methods applicable to the area. 





Anomalies resulting from airplane reconnaissance are followed up in detail by ground crews. Field cars, such as shown at right, are used where pos- 
sible. Where roads are not available the instruments are packed intc the area on foot. 
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Dedication to a common cause has created 
a unity of purpose by which the people of 
America have built their strong position of 
economic welfare. 

This same kind of strength is equally true of 
business and banking. It is built on the spirit 
of its people, on their desire and ability to create 
a successful, serviceable institution. These are 
the kind of people you will find ready to serve 
you at the City National Bank. 

The Oil and Gas Division of the City National 


The 
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1 | | I | | offers you the services of practical, experienced 
P ‘ ° “.. e 
oil men in planning the most efficient financing 
Hf program for you. You are invited to discuss 
iy a! BANK your financing with them. 
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Summary of Results of Exploratory Drilling — 
Fa Se 7 = 
NINE MONTHS 
Jan.-Sept. 
} : o> arene ean 
| Sept., | Aug., | Percent 
ITEM | 1950 | 1950 | 1950 1949 Diff 
Oil Discoveries. . 91) 90| 803) 736) + 9.1 
New Fields 70; 66) 593, 507; + 17.0 
p recent or ear New Pays | 21; 24) 210} 229) — 83 
p ° © Distillate Discoveries 11 5 66; 104 36.5 
New Fields 8 4; 52) 58 — 103 
New Pays 3 1 14 46 69.6 
Gas Discoveries 16 16, 110, 113 2.7 
New Fields.......| 14 12 96 94; + 2.1 
New Pays 2 4 14 19 26.3 
Total Discoveries 118} 111) 979; 953) + 2.7 
| HIS year’s vigorous exploratory for a smaller proportion of the total Extensions to Fields) 29 24) 247, :199| + 24.1 
em ; —s ‘ : “ Oil Fields 25} 21| 218, 178] + 225 
drilling campaign showed an even drilled. So far, 1226 successful wells aoa bss 1 8 12 = 333 
: , ; 4 , i yr 
greater gain over last year’s record- have amounted to 19.5 percent of the —_—Gas Fields ; + 2 9) +1888 
breaking activity when September’s total exploratory wells completed, Total Prod. Tests.| 147, 135) 1,226) 1,152] + 6.4 
large number of exploratory well com- while a year ago 1152 wells or 20.7 _ Dry Holes 620| 657, 5,069 4,403) + 15.1 
pletions were added. There was no percent had paid off commercially. a. a oe 
letup in drilling during the month September’s high rate of drilling Outposts 25) 23) «175, 54) + 224.1 
and by the period’s end 767 tests had resulted in 767 tests being completed, Total Expl'tory Tests) 767, 792| 6,295 5.555 + 13.3 
been completed, boosting the year’s of which 147 found pay in commercial PercentProductive) 19.2/ 17.0) 19.5 20.7 
total to 6295 completions. At the quantities. Those successes amounted Percent Dry 80.8! 83.0, 80.5) 79.3 
same time a year ago, completed wells to 19.2 percent of the total and didn’t 
had totaled 5555. Compared to that quite measure up to the 19.5 average 
figure this year’s wells show a gain of _ of this year’s first nine months. er 96-98.) 
. . id . ee tables on pages 96-98. 
13.3. percent. Included in September’s finds were ore 
While the total number of this 91 new sources of crude. Those were 
year’s productive tests was greater comprised of 70 new oil fields and 21 
than a year ago, they still accounted new pay horizons in established fields. 
Results of Exploratory Drilling in September and First Nine Months, 1950-1949, by Districts 
FIRST NINE MONTHS, 1950 
Productive Tests 
MONTH OF SEPTEMBER, 1950 - Unproductive Tests Total 
Total Explora- 
Productive Tests Produc- Total tory 
Unproductive Total tive Dry Tests 
Total Tests Ex- - - 
New Fields | New Pays Extensions | Pro- plora-- New Fields New Pays Extensions 9 9 en i a ee St 
duc- Wild- New! Out-| tory — Mo. Mo.| Wild-| New | Out- Mo. Mo. Mo. Mo. 
State or District Oil) Dis.| Gas! Oil) Dis., Gas Oil Dis. Gas} tive cats |Pays) posts| Tests) Oil) Dis. Gas Oil Dis.| Gas Oil Dis.. Gas|1950/1949| cats | Pays) posts 1950 1949/1950) 1949 
Alabama l 1} 1 1 2 14 14. 10 +16) 10 
Arizona 4 4 4 4, 4 
Arkansas 4 4, 6 1 1 1 9 13 66 2} 68; 59} 77| 7 
California i 5 i] 7] 26 5| 38) 15 i] 5 1, 18 3) 43/ 34) 264) 3) 18) 285) 278) 328) 312 
Colorado 2 1 1 4] 6 1} il 5 1 I 7; 1) 35 2} 37; 31] 44) 32 
Florida 1 8 8} 11 8} ll 
Georgia 4 4 4 4, 4 
Idaho 3 3 3 
Illinois 3 6 3 1 13| 66 79) 18 19 50 2) 89) 82) 536 536) 433 625) 515 
Indiana 2 1 3| 29 32) 29 ‘ 4 39 39) 345 11, 356) 292, 395) 331 
Kansas S 1 9 50 59| 76 5} 1 1 83) 73, 440 440) 296) 523) 369 
Kentucky 4 1 5 15 20, 12 |e 2 17; 12 71 71; 39) 88 51 
Louisiana 3 i} 4) 33 2} 39] 20' 8} 2/14) 8} 3} 8| 2) 2] 67] 94] 168) i] — 2 171) 175) 238] 269 
North Louisiana 2 2 19 2 23 5| 1 2 4 3} 5 1} 21; 26 79 1 2} 82} 98) 103) 124 
South Louisiana 1 1 2 14 16) 15 7 2) 12 4 3 2 1} 46) 68 89 89 77) 135) 145 
Maryland l 1 1 1 l 1 1 2 
Michigan 2 2) 28 30) 21 4) 1 2 28 22) 212 212| 237) 240) 259 
Mississippi a 1 10, 8 2 1 2 13 6 104 1 3; 108) 87} 121) 93 
issouri 3 3 6 3 6 
Montana 3 3 2 1 3 7 4 40; 24) 43) 31 
Nebraska. | i 1 2} 10 12) 3 2 3 | 9) 1] 42 42) 5) 51] 6 
New Mexico 1 1 2 2 49 1} 4 8 22} 17) 651 6| 57) 44) 79) 61 
North Dakota ‘ ; : : Rie 
Ohio 1 1 2 3 2 2} 4| 3 9 9} 27) 13) 30 
Oklahoma 5} i 2 3 ll] 53 64| 57; 2} 6) 24) I 31; 1) 2) 124) 96| 378 378) 331) 502) 427 
Pennsylvania 1 1 1 1 1) 2 | ue 
South Dakota 2 2 6 6} 5; 6 5 
Tennessee. | 1) 4 4; 20) 4] 2i 
Texas 39} 7} 8} 103} | 7} 76) 241 14) 331|303/ 39, 70/124) 5 9 80, 3) 8| 641) 608) 1995, 1) 121 2117|1866)2758)2474 
Dist. 1S. Central..| 1 a} 15 | 17] 10; 2) 1 ‘ 15] 18) 145) 2) 147) 179| 16 | 197 
Dist. 2 Middle Gulf 1) 3) 2 ie | 1 9} 9 1} 19] 10} 7] 14) i0} 2] 4 3| 51) 56) 107 11) 119} 129) 169) 185 
Dist. 3 Upper Gulf.| 2} 3)....| i) 1 7} 27 1} 35} 14] 13] 4/31} 2) 2) 7] 2] 4) 791 96) 167 13| 180) 179) 259) 275 
Dist. 4.L Gulf-SW.| 1) 1) 6 s| 17 2} 27| 17| 6) 19) 33 2 77| 91) 215 5| 220) 266) 297| 357 
Dist. 5 E. Central..} 2) 1) a 4 3 7| 4 1 1} 1 1 8 4 53 .| 53] 55) 61) 59 
Dist. 6 Northeast. .| 2| 1 3 5 8} 7| 4 2 3 1} 17) 16) 54 1 5} 60) 55) 77| 7 
Dist. 7-B N. Cent..| 13 2 i 16} 59 1} 76|109| 3) 14) 9 7 142} 123) 452| 18) 470} 432| 612) 555 
Dist. 7-C W. Cent..| 5} | 5| 15) 2} 221 20/ 2) 4! 7 5 39/30) 138 14) 152) 75) 191) 105 
Dist. 8 West 4) | 2 2 g| 28 2} 38) 44 ...1 28 33 100} 67) 206) 16} 222) 136| 322) 208 
Dist. 9 North......| 8} 3| 3 14) 63 5| 82/67; i] 13] 8 23 112} 106) 451| 37| 488) 354/ 600) 460 
Dist. 10 Panhandle } ; Fetes t 4 1 1| 7 Tne 7; 6 8 
ence ear ‘ = ss eR! RADIA 2 |__ 
° | | - a a ear 4 
Re ER 1 x or" a me 2 2} 3| 13 13} 17) 15| 20 
Washington... 1 1 1 ll: = 
West Virginia........|...|. ‘asenond er BB ae 13 
Wyoming | V.... 1| 3 ie. SL ae 6 6 21) 28) 70 1} 10) 81) 96) 102) 124 
Total US.......| 70 8s 14) 21/3) 2) 25) 1) 3) 147] 04 1) 25 | 767/593) 52) 96/210 14 14/218, 8) 21/1226/1152) 4887, 7, 175/5069|4403|6295|5555 
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A ’’MARRIAGE”’ 
OF NECESSITY. 
































afl GAMMA RAY eGING! 
| sntoreor eaerty BRONS-NEUTRON LOGGING! 


33.3 logging unit developed by 
3.3 PGAC. 


') nessinn © MO®® SIMULTANEOUS ACTION eliminates errors! 


OUND:*" 


You'll like the new radioactive logging system — combining Gamma Ray logging 
and Brons-neutron logging on a single run in the hole — recently perfected by the 
Perforating Guns Atlas Corporation. When you use this new simultaneous logging 
service, time on well is reduced by more than 50% .. . so you effect large savings 
in rig-time. 

Before PGAC perfected this new logging system, gamma ray logging and neutron 
logging required separate trips into the well, utilizing a different instrument each time. 
Interpretation under such conditions required an absolutely accurate and continuous 
juxtaposition of the two separate logs. Since even minute deviations in depth measure- 
ments in either one of the logs were extremely important, serious interpretation errors 


often resulted. 


FORMATION DATA REVEALED 


With the new combined gamma ray and Brons-neutron logging service provided 
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"7 by PGAC, you can now determine accurately the tops and bottoms of your formations bged BE ee 

0 through the casing. Example of PGAC simultaneous 
2 The PGAC Brons-neutron curve reveals additional information about your forma- recording of gamma ray, Brons- 
2 : : : ; ‘ ' es neutron, and casing-collars. The 
; tion . . . shows whether or not the particular formation is fluid bearing . . . indicates the gamma ray curve is on the left; the 
4 presence of gas in the sand. Brons-neutron log is on the right; 


' , ’ : : : with the casing-collars recorded in 
Simultaneous Brons-neutron and gamma ray logging gives invaluable information shin cannes. 


— SS = ot 


for reworking old wells. It gives a complete picture—through the casing—of the forma- 
9 tions, shows the amount of open hole, if any, the bottom of casing, and the amount 











of liner overlap. Why not telephone or write us 
The two curves are produced simultaneously with the accurate recording of today for our new catalog! 
: : . , d , ‘ We'd like to show you why so 
. casing-collars, presenting the zenith of information today obtainable in a cased hole. many oil companies prefer our 
| PGAC’s new casing-collar locator accurately locates all casing-joints, in flush-joint casings services. 
| and screen-liners, as well as in regular casings. e vo 


| OTHER PGAC SERVICES 

Perforating Guns Atlas Corporation also provides Jet and Bullet perforating 
services. PGAC is a licensed operator of Baker Wireline Bridging Plugs, Open Hole 
Bridge Plugs, Production Packers and Dump Bailers. Thése services are available from 
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all PGAC stations upon short notice. 









0000 PERFORATING GUNS ATLAS CORPORATION 


General Offices and Main Plant: 3915 Tharp Street, Houston 3, Texas, Telephone: PReston 4351 






BRANCH OFFICES: ALICE, TEXAS, Phone: 713 or 410 - VICTORIA, TEXAS, Phone: 1023 - ODESSA, TEXAS, Phone: 6429 - LONGVIEW, 
TEXAS, Phone: 4905 - OKLAHOMA CITY, OKLA., Phone: 2-5342 - PAULS VALLEY, OKLA., Phone: 1577 - ARDMORE, OKLA., Phone: 
4769 - GREAT BEND, KANSAS, Phone: 4306 - WICHITA, KANSAS, Phone: 62-8849 - HOBBS, NEW MEXICO, Phone: 900-W 
SHREVEPORT, LA., Phone: 3-1648 - LAKE CHARLES, LA., Phone: 4724 - LAFAYETTE, LA., Phone: 4608 - BROOKHAVEN, MISS., Phone: 1476 







Canadian Affiliate: PERFORATING GUNS OF CANADA, LTID., Edmonton, Alberta, Canada 














New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in September, 1950 
Also Important Extensions to Established Fields 























2[nitial 
Total | Completion | ‘Name, Character and | Productien | Grav- 
, ; = Date Depth) Horizon Age of | Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed (Feet) (Feet) | Producing Formation | and Choke Oil 
CALIFORNIA— New Oil Field } 
San Benito Jack Herley’s O'Connell 1, Sect. 4-12s-4e. 4 mi se old Sargent fid 8-19-50 | 2836 | 1937- 2107 | P12 22.9 
CALIFORNIA— Oil Field Extensions | 
Fresno Guiiarral Hills) Standard’s 27-F 356, Sect. 27-20s-16e. 4% mi n ext. : 9-11-50 | 8167 | 8091 8140 | Allison sd; Mio. P 296 37.6 
Kern Fruitvale, 8 Campbell-Shell & Collins’ Stockdale-KCL 1, Sect. 3- 30s-27e. 14 mis ext Q- 6-50 | 4395 | 4270 4395 | Kernco sd: Mio. | P68 | 17.9 
Los Angeles) Castaic Junct. Humble’s N. L. & F. 2, Sect. 14-4n-17w. 4% mi nw ext. , 9-10-50 |11855 111200 11370 | Miocene | F 155; \” | 48.5 
Santa Bar- | Cuyama, 8. Wilshire’s A. H. Heller 77-6, Sect. 6-9n-26w. 4 mise ext. 9-11-50 | 5480 4800— 4847 | Homan sd; Mio. | P 148 | 31.4 
bara | 
Ventura. Ventura Ave _| Shell's Shell-G. P. Fraser 1, Sect. 22-3n-23w. 4 mi n ext. 9 7-50 |12469 |12020-12100 ..| F561; gy” | 28.9 
CALIFORNIA—Gas Field Extension } 
Sacramento.) Rio Vista Standard’s Borba Comm. 1, Sect. 18-4n-4e. north extension 9-16-50 | 4550 | 3735- 3765 | Domengine sd; Eoe. | F 0.2 mln. 3g” .... 
COLORADO—New Oil Fields | 
La Plata Hathaway Drig. Co's Jarvis 1, SW SW SW 23-33n-12w ‘ ‘ 9-28-50 | 2212 | 2090- 2212 | Mancos sd; U. Cre | P42 | 40 
Logan British American's C. F. Green 1, NW NE SE 20-9n-53w 9-18-50 | 5475 | 4982- 4997 | ‘J’ sd: U. Cre. | F 10; 1.7 mln. | | 
COLORADO—New Gas Field 
Larimer W. E. Atkinson's Caldwell 1, C SE SW 30-5n-68w 9-14-50 | 1492 | 1432- 1443 | Hygiene sd;. Cre F 1.5 min. 
COLORADO—New Gas Pay 
Logan Armstrong British American's K. P. Linde 1, NE SE SE 23-11n-53w 0-16-50 | 5639 | 5256- 5274 | ““D"' sd; U. Cre. F 16 mln. 
ILLINOIS—New Oil Fields | 
Clay Kenner, 8 Sohio’s R. Fleming et al 1, NW NE SE 2-2n-5e -| 9 5-50 | 3000 | 2871- 2876 | Rosiclare li; Miss | P65;4wtr | 
Clinton Bartelso. FE. Deep Rock's C. Johnpeter 1 (OWWO), NE SW SE 23-In-3w o- 5-50 | 2564 | 2553- 2562 | Devonian li; Devo. | Pp gg 
Saline Roland, W.. J. F. Balderson’s B. F. Bruce 1, SE NE SE 24-7s-7e..... 9- 5-50 | 3161 | 2934- 2954 | Aux Vases sd; Miss. P 52:6 wtr. | 
ILLINOIS—New Oil Pays } 
Bond Woburn WY. Hopkins’ Nelson 1, SW SW SW 10-6n-2w ' 9-19-50 | 885 | 882- 885 | Cypress sd; Miss. P 14: 25 wtr. 
Edgar Elbridge Nat'l. Assoc. & Continental's W. I. Maddock A 1-X, SW SW 36-13n-1lw 9-19-50 | 777 | 758- 761 | Pennsylvanian sd; Penn. | P 26; 85 wtr. | 
Gallatin Inman, 5S Coy Oil's W. Miner 1, SE SE SE 22-88-9e. . 10- 3-50 | 2497 | 2124- 2149 | Tar Springs sd; Miss. | P22 | 
Hamilton...) Long Branch... La Grange Pet's Howard 1, SW SW SW 16-7s-6e . 9- 5-50 | 2081 | 2072- 2078 | Palestine sd; Miss. | P 300 
White... Centerville, E. Skelly’s Barbre A-3, NE NE NE 18-4s-10e 9-19-50 | 3230 | 2617- 2639 Hardinsturg sd:. Miss. P31 
White Maunie, W Skiles Oil's G. Ackerman 1, NW SE SE 3-6s-10e 9-12-50 | 2963 | 2828- 2887 | Bethe! sd; Miss. | P35 | 
| 2955- 2961 | Aux Vases sd; Miss. 
ILLINOIS—Oil Field Extensions 
Clinton Be aver C rk., | T.M.Conrey et al’s A. & K. Kneier 1, SW SW SW 12-3n-3w. 144 miswext.) 9-96-59 | 1115 | 1107- 1115 | Bethel sd; Miss. P 46; 12 wtr. | 
| | | 
Clinton Beaver C rk., | Ben Hess’ Sohn 1, SW NW NE 14-3n-3w. 14 mi sw extension 9-26-50 | 1118 | 1107— 1116 | Bethel sd; Miss. | P57; 8 wtr 
| 
White we Georg & Wrather’s E. Douglas 1, SW SE NW 17-7s-Se. 144 mi sw ext.. 10—- 3-50 3128 | 3050- 3056 | McClosky li; Miss | P 19: 6 wtr. 
ILLINOIS—Gas Field Extension | 
Edgar Grandview C. H. Murdock’s Bartmes 1, SE SW SE 5-12n-13w. 144 mi sw ext 9-19-50 | 480} 465- 480 | Pennsylvanian sd; Penn. | F .4 mln. 
INDIANA—New Oil Fields 
Knox R. L. Rea’s Geo-Ed Steckler 1, NE NE NW 1-1s-12w 9-27-50 | 1445 | 1426- 1445 | Pennsylvanian sd; Penn. | P 205; 10 wtr. 
Posey C. E, Nickens’ Edward Mann 1, NE NE 36-6s-14w 9-18-50 | 1204 | 1194— 1204 | Mansfield li; Penn. P 85 
INDIANA—Oil Field Extension 
Pike Union-Bow- F. B. Cline’s Enos Coal Co. 1, SE SW NE 17-1s-Sw. 14 mi se ext. 9-16-50 | 1607 | 1547- 1550 | Rosiclare li; L. Miss. | P 35; 10 wtr. 
man KANSAS—New Oil Fields | 
Barton Anton Alpine O&R Co’s Hartman 1, SE SE NE 28-19s-11w ; 9- 6-50 | 33850 | 3340- 3350 | Arbuckle li; Ord. P31 
Baiton.....| Prairie View Alipne O&R Co's Kowalski 1, SE SE NW 20-19s-11w 9— 8-50 | 3376 | 3080- 3116 | Lansing-K.C li; Penn. | P 361 ee 
Ellis... | Sugar Loaf, E., Derby Drig. et al’s Jacobs 1, NW NW SW 21-13s-17w ..| 9-17-50 | 3713 | 3391- 3399 | Lansing li; Penn. | P 126 | 33 
ilis....... | Sweet William) Texas Co's Fries 1, SE SE NW 10-12s-20w. . ---| 910-50 | 3918 | 3906- 3918 | Arbuckle li; Ord. | P25 35 
Graham. DeYoung, SE.) Jones, Shelburne & Farmer's Sutor 1-A, SW SW NE 2-10s-21w 9-21-50 | 3848 | 3839- 3848 | Arbuckle li; Ord. | P 3000 ? 
Greenwood.| Morris E. L. Edwards’ Kimball 1, SW SW SW 29-24s-13e.. .. ...| 9-12-50 | 1675 | 1673- 1675 | Mississippi li; Miss. P 12 
Phillips... .| Huffstutter, Laura Jane Oil Co's Jackson 1, SE SE NW 31-1s-18w. -| 9-19-50 | 3526 | 3502- 3511 Lansing li; Penn. | P 604 
: | | | 
Wabaunsee.| Mill Creek Skelly’s Thoewe 2, SW SE NE 2-13s-10e. 5 mi ne Davis Ranch fid. 9-25-50 | 2927 | 2933-— 2927 Viola li; Ord. P 3000 | 
KANSAS—New Gas Field | | | 
Pawnee Rutherford, E,| Ben F. Brack’s Hanklin 1, NE NE SW 4-20s-l6w ‘ 9-13-50 | 3719 | 3707- 3719 | Arbuckle li; Ord. | F 2.7 min. 
| KENTUCKY—New Oil Fields | | | 
Daviess J. C. Ellis’ W. G. Crabtree 1, W4% NE SE NE 14-0-27 ».ss+| 915-50 | 1877 | 1867- 1877 | Cypress sd; Miss. | P 30; 5 wtr. 
Henderson..| .. Coral Pet.-Geo. Engle & Ryan Oil Co's Brown Hrs. 1, SE NW 3-P-25.....| 9-21-50 | 2185 | 2175- 2182 | McClosky li; Miss. | P50 | 
Henderson..| . C. R. Craft et al’s W. A. Beasley 1, SE SE 7-Q-26 4-19-50 | 1905 | 1880- 1905 | Aux Vases li: Miss. | P 60 
Henderson... : — A te Bander & Acme Drig.’s N. Pinkston-Blair Min. 1, NW 9-10-50 | 2180 | 2158- 2172 | McClosky li; L. Miss. | F 425 
S 2-P-25 | 
KENTUCKY—New Oil Pay 
Hancock Owensboro J.C. Ellis Oil Prod’s Hallie Mason 14, NE SE SW 12-P-31 9g- 8-50 | 328 | 304— 328 | Tar Springs sd; U. Miss. | P 35 
NORTH LOUISIANA—New Oil Fields | 
Bienville Alabama Bend! E. C. Cook’s Locke 1, Sect. 9-15n-10w. 5 mis Lake Bistineau 9-13-50 | 2802 | 2790- 2802 | Paluxy sd; L. Cre. | F 68; 4 | 41.7 
Concordia..| Esperance Pt..| Sinclair's A. H. Campbell 1, Sect. 7-5n-9e. . ; 9- 1-50 | 7011 | 6326- 6329 | Wilcox sd; Eoc. F 288: | 45.1 
SOUTH LOUISIANA—New Oil Field 
Terrebonne. Humble’s State Lse 1428 A-3, Blk 52, Timbalier Bay 9-21-50 |13519 {12111-12114 | Miocene | F 245: ” 32.9 
SOUTH LOUISIANA—Gas Field Extension 
Cameron...| Hog Bayou, Sohio’s Carter-Rutherford 1, C SE SW 21-15s-fw. %4 mi sw ext 9-26-50 | 8490 | 6692- 6700 | Miocene no gge. 
! 
MARYLAND—New Gas Field 
Garrett . Columbian Carbon's Welch 1, 1 mi sw Mountain Lake Park 9-21-50 | 2869 | 2834- 2869 | Tully li; Devo F 8 min 
MICHIGAN—New Oil Fields ; 
Allegan. .. Sheldon-Stewart Co's Flynn 1, SW SE NE 13-2n-13w 9-14~50 | 1523 | 1519- 1523 | Traverse li; Devo. P2 
Kalkaska. Neil Wagenaar & Ed. Wagner's B. 8. A. Marshall 1, SE SW SE 11-27n-6w.} 9-17-50 | 2042 | 2004— 2042 | Traverse li; Devo. P 10 
NEBRASKA—Oil Field Extension | | 
Cheyenne. .| McLernon Ohio Oil's Schwasnick 1, SW NW NW 10-14n-49w. 44 mie ext 9- 1-50 | 4483 | 4467- 4483 | Ist Dakota sd; U. Cre. P 304 
NEBRASKA—New Gas Field 
Deuel. . tee Ideal Drig. Co’s Bosley 2, SW SE SW 19-13n-42w 9-16-50 | 3357 | 3288- 3295 | Ist Graneros sd; Cre. | F. 4.5 min. 
NEW MEXICO—Oil Field Extension 
Lea Saunders Amerada’s State 1-SA, Sect. 35-14s-33e. 144 mi ne ext g— 2-50 |10040 | 9976- 9995 | Pennsylvanian sd; Penn. | P 358; 240 wtr| 41.5 
14" 
NEW MEXICO—New Gas Field 
San Juan...| Cedar Hill Delhi Oil Corp’s Mudge 1, SE SW SW 21-31n-11w ...| 8 4-50 | 5060 | 4714~ 5060 | Pt. Lookout sd; U. Cre. | F 0.2 mln. 
OHIO—Oil Field Extension 
Hocking Lancaster Fickel & Goss Co’s E. M. Brown 1, SE SW 1 Falls Twp. 1 mi n Logan 9~11-50 | 2670 | 2650- 2665 | Clinton sd; Sil. | Sw 28 | 
OKLAHOMA—New Oil Fields | 
Hughes R. L. Lammerts & R. D. Hefferman et al’s Oliva 1, SW NW NE 5-5n-Se 9-21-50 | 805 | 795- 804 | Calvin sd; Penn. P15;4 wtr. | 30 
Logan Union Valley..| R. M. Jordan's Carum 1, W144 SW NW 33-16n-1w 9- 8-50 | 5910 | 5355- 5389 | Bartlesville sd; Penn. F 214;38” | 47 
5781— 5789 | Wilcox sd; Ord 
Pawnee. . R. L. Holtzman et al’s Wolfe 1, SE SE SW 30-23n-5e 9-2 2949 | 2945- 2949 | Oswego li; Penn. P75 40 
Payne... H. Waggner & Co's Matlin 1, SW SW NE 7-18n-6e 9-19-50 | 3115 | 3094- 3115 | Red Fork sd; Penn. F 72; gy” | 38 
Pottawa- Newt Barrett & Grady Musgrove’s Arch Butts 1, NE SE NE 8-6n-4e 9-13-50 | 4710 | 3555-3562 | Senora sd; Penn. | P20 36.9 
tomie 
OKLAHOMA—New Oil Pays 
Major. . Ringwood Tide Water's Loomis 1, NE NE SE 5-21n-10w. 1} mi n ext 9-15-50 | 7003 | 7105- 7303 | Meramec sd; Penn. F 237; 4” | 39.5 
Stephens Palacine Eason Oil's Stanley 1, NW NW SE 8-2s-6w. 14 mie ext 9- 7-50 | 3340 | 3331- 3337 | Yates sd; Penn. F 213 ire: 
OKLAHOMA—Oil Field Pucsuene } 
Major. . Ringwood . Mazda Oil's Scannell 1, NE NE NE 3-21n-1lw. w extension. ... v+ssee| 9-10-50 | 7470 | 6918- 6981 | Manning sd; Penn. F 80; 4” Laan 
Stephens...| Palacine Fred Morgan & Max Pray’s Christy 1, NESW NW 15-2s-fw. 1 mi ne ext 9— 4-50 | 3358 | 3221- 3246 | Pennsylvania sd; Penn. F 45 | 34 
Stephens...) Velma. Sinclair's Arnett 1, NW SE NE 3-2s-4w. 1 mise ext veesee| 9-21-50 | 6330 | | 5893- 6180 | Velma sd; Penn. | F 566; 1” 26 
' | 


| | | 

1 Character of producing formations abbreviated thus: ch, oo dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; BY conglomerate. Ages of formation abbreviated 
thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eoce one; U. Cre, Unger Cretaceous; L. Cre, Lower Cretaceous; ‘Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvanian; 
U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, + eo il, Silurian; Ord, Ordovici ian; Cam, Cambrian. 

2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke in inches. 
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E. J. MARTI, Party Chief of Crew No. 
7, is a man of broad geophysical ex- 
perience. With Independent since 1936, 
he has had 7 years experience in 
South America, including 4 years in 
charge, of operations in Colombia. Mr. 
Marti believes that only through ex- 
perience in all phases of geophysical 
prospecting can a party chief give his 
client the fastest and most accurate 
interpretation of his crew’s work. Fif- 
ten (15) years is the average explora- 
tion experience of an IX Party Chief. 
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Uil is where you find it 


...and your geophysical survey findings 
are only as reliable as the crews that do 
the work in the field. For scientifically 
accurate results, contract with Independ- 
ent Exploration Company... with 17 


years of world-wide experience. 


Independent 


EXPLORATION COMPANY 
; & wwueys 


ESPERSON BUILDING HOUSTON, TEXAS 


Exploration Section 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in September, 1950 


COUNTY FIELD 


Also stinenconanin Extensions t to Established Fields: 





COMPANY, WELL AND LOCATION 


Date 
| Completed’ (Feet) 





Oklahoma 


Clinton 
Gonzales 


McMullen..| Hagist Ranch 


Victoria Battle” 


Calhoun 
Jackson 
Live Oak. 


Bee Blanconia 


Calhoun. ..| Melbourn... 


Jackson 


Live Oak...| “Maxine, E”. 


Goliad Gottschalt 

Brazoria 

Brazoria 

Orange. Pt. Neches... 

Brazoria. . 

Colorado 

Liberty 

Matagorda.| Un-named.. 

Duval 

Aransas Virginia 

Jim Wells Amargosa 

Nueces Clara Driscoll, 
d. 

Nueces Riverside, E 


San Patricio) Sinton... 
Starr dun, N 


Brooks 


Falls 
Kaufman. 


Kaufman. | Un-named.... 


Freestone 


Anderson. 
ood 


Tennessee 


Anderson. 
Lclony 


Runnels. 
Runnels. 
Runnels... 
Tom Green 
Tom Green. 


Martin 
Sterling see vieweee 
Terry Adair-W olf- 
camp 
Terry. **Cotton- 
Canyon” 
Crane. Cordona Lake. 
Scurry Keily-Dnyaer. 
Borden Vealmoor, E 
Pecos Malicky 


Uintah... Roosevelt... . 


Big Horn. Byron, 8 
Fremont Happy Springs 
Converse Cole Creek, 8. 


Hot Springs) Murphy Dome 


Johnson. Meadow Creek 


thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre 


OKLAHOMA—New Distillate Field 
Peppers Refg's Maher 1, NW NW NW 15-13n-3w.. 


PENNSYLVANIA—New Gas Field 
Charles Fralich et al’s W. H. Summerson 1, Leidy Twp 

TEXAS—District 1 (SOUTH CENTRAL)—New Oil Field 

Producers Corp. of Nevada's Helen Williams et al 1, Wm. C. Hargis Sur 
TEXAS—District 1 (SOUTH CENTRAL)—New Distillate Pay 
Stanolind’s Hagist Ranch Inc. 1-B, BBB&CRR Co. Sur 


TEXAS—District 2 (MIDDLE GULF)—New Oil Field 
Loebman-Gibson Drig. Co. et al’s Pedro Pardo 1, P. Gallardo Sur 
TEXAS—District 2 (MIDDLE GULF)—New Distillate Fields 
Alcoa Mining & So. Prod. Co’s Mrs. Mary A. Hubbard 1, GCF&Ld Co. 
Subd. B. Morales Gr. 
Jake L. Hamon’s Virginia Babb Wiley 1, Nestor Clay Sur 
Sunray’s J. C. Dillworth 1, Refugio CSL Sur ; 


TEXAS—District 2 (MIDDLE GULF)—New Distillate Pay 
Bridwell Oil's Fred Thomas 2 Jno. Kelly Sur 


TEXAS—District 2 ge GULF)—Distillate Field Extension 
Southern Prod’s W. wn 2-B, Burton & Hoover Subd., L. A. 
Gueringer Sur. 1 mis 
TEXAS—District 2 MIDDLE GULF)—New Gas Fields 
L. af. Huber’s Francis Koop 1, R. Musquez Lge, Harwood & Burns Ranch 


Subd. 
Me arrick Oil Co's J. D. Sullivan et al 1, Lot 3519, Simmons Subd. 


TEXAS—District 2 (MIDDLE GULF)—New Gas Pay 
Humble’s Hugo MeMillen 1, H. T. Callihan Sur. 1% mi nw ext 
TEXAS—District 3 (UPPER GULF)—New Oil Fields 
Amerada’s State 1-C, St. Tr. 8, in Bastrop Bay 
Floyd L. Karsten’s Richard W. Sharp et al 1, J. S. Talmage Sur 
TEXAS—District 3 (UPPER GULF)—New Oil Pay 
Texas Co’s Harry J. Kuhn 30, Mery A. E. Hall Sur. 2 
TEXAS—District 3 (UPPER GULF)—New Distillate Fields 
Humble’s Danbury Gas Unit 1, Henry Austin Lge. 5 
C. N. Housh & Amer. Republic Corp's Pearl Wooten 1, Jas. Haddon Lge 


Wm. Herbert Hunt Tr. Est’s W. W. Boyt 1, W. E. Fairchild Sur. . 
TEXAS—District 3 (UPPER GULF)—New Distillate Pay 

Grubb & Hawkin’s Margerum et al Unit 1, (OWWO), 
TEXAS—District 4 (LOWER GULF-S.W. Figg Oil Field 
— s V. Kohler A-64, Geo. J. Reynolds Su 

EXAS—District 4 (LOWER GULF-S.W. 4 me Oil Pays 

Us nion Prod’s Virginia H. Tatton 2, John Durst Sur 

Geo. W. Graham et al’s Lester Moore 1, N. Gussett Sur 

Texas Co's Hattie E. Flinn 5, Jose A. Cabosas Sur 


Newman Bros. & Alaska 8. S. Co’s J. A. Thompson 3, J. V. L. de Herrera 
& J. Herrera Surs. 

Billy Bridwell & W. G. Darsey, Jr's 8. J. Lewis 1, M. J. de la Garza Sur 

Sun’s 8. Rodriquez 2, Sta. Teresa & La Sal Colorado Gr 


TEXAS—District 4 (LOWER GULF-S.W.)—New Gas Field 
Humble’s Robt. J. Kleberg, Jr. Tr. 1, T MRR Sur. 81 
TEXAS—District 5 (EAST CENTRAL)—New Oil Fields 
Mr. & Mrs. C. E. Litteral’s Cavitt Est. 1, J. M. Graham Sur 
Thos. D Humphrey’ s N. E. Tharp 2, D. Cervantes Sur 
TEXAS—District 5 (EAST CENTRAL)—New Oil Pay 
Thos D. Humphrey’s N. E. Tharp 1, D. Cervantes Sur 
TEXAS—District 5 (EAST CENTRAL)—New Distillate Field 
Humble’s Freestone Gas Unit 1, J. L. Chavert Sur 


ig XAS—District 6 (NORTHE AST) —New Oil Fields 
E. L. Howard & Cooper-Herring’s Odell Clewis 1, A. Hendley Sur 
Edson Pet. Co's J. L. Jacobs 1, W. H. Secrest Sur. 


TEXAS—District 6 (NORTHEAST)—Oil Field Extension 
Cities Service's C. H. Campbell! 1, M. Rionda Gr. % mis ext 
TE XAS—District 7-C (WEST CENTRAL)—New Oil Fields 
O. Davis & J. 8. King’s I. M. Turner 1, J. Trussel] Sur 
Mid-Continent's Mary Sykes 1, Marshall Univ. Sur. 511 
Robinson-Puckett Inc's T. B. Poe 1, Sect. 55, Blk 63 HT&B Sur... 
V. J. Meyer’s Geo. Foster Rust et al 1, Sect. 201 Blk 11, SPRR Sur 
Shell's W. J. Johnson 1, Sect. 21, WC RR Sur 
TEXAS—District 8 (WEST)—New Oil Fields 
Texas Co’s State 1-X, Sect. 17, Blk 7, Univ. Lds. Sur 
Plymouth’s TXL 1, Blk 31, T-5-s, T&P Sur 
Amerada’s Willard 2, Sect. 6, Blk C-37, PSL Sur 
Union of Calif.’s Laura A. Cotten 1, Sect. 91, Blk T, D&W Sur 
TEXAS—District 8 (WEST)—New Oil Pays 
Gulf’s Jax M. Cowden et al T-3, Sect. 7, Juan Cordona Sur 
Sun’s G. H. Arledge A-1, Sect. 193, Blk 97, H&TC Sur 
TEXAS—District 8 (WEST)—Oil Field Extensions 
Amerada’s Morgan Coates 2, Sect. 14, Blk 27, H&TC Sur. 


Borgens 1, Sect. 14, Blk 9, H&GN Sur. 34 


34 mi ne ext. 


Izzy Leaman et al’s Lillian L. 
mi s extension. 
UTAH—New Oil Pay 

Carter & Stanolind’s Ute-Triba] 2, C NW SE 21-1s-le 
WYOMING—New Oil Field 

M. D. Smith's Brown 1, NW NE SE 31-56n-96w. 
WYOMING—New Oil Pay 

Sineleir’s Unit 2, SW NW SW 16-28n-93w 
WYOMING—Oil Field Extensions 

Ralph Lowe's State 1, SW NW SW 16-34n-76w. 1 mie ext 

Farmers Union Cent. Exchange Inc’s Shad 2, SE NE SW 6-43n-91w. 4 
mi nw ext. 

Continental's Unit 5, NE NE SE 9-41n-78w. 


14 mis Byron fid 


1% mi w ext. 


Lewis Goodwin Sur. 





9 


9-18 


9-13 


9-19 


9-15 


8-27- 


7-50 


50 
50 


rk 


50 


50 
50 
50 


9-20-50 


9-14 


9-14 
9-23 


9-29 


9-14 
9-29 


9-29 


9- 3 


9-28 
9-20 
9-29 
9- 7 


9-13- 


9-10. 
g- 2 
9-25 
9- 1 


9-26 
9-25 


9-20. 


9- 16- 


9-12- 


50 


50 


50 


50 


50 
50 


50 


50 
50 


50 


2-50 


50 


3-50 


-50 


3-50 


2-50 


50 
50 


50 


50 
50 


50 


50 


50 


50 
50 
50 
50 
50 
50 


50 
50 


50 


50 
50 


50 


50 
50 


50 


Total 
Depth 





7016 


6305 
5964 


8023 


5251 
9661 
6400 
7656 
5120 


9525 


7750 


8500 


8485 
8760 


6415 


11245 
10021 


8005 
9308 
4002 
11135 
7020 
6505 
6608 


5312 
8005 


5290 
4982 
9080 
3086 
3716 
3512 
4565 
5376 
13420 
2435 
8610 
10182 
5570 
7682 
7442 


1985 


9393 
2757 
6084 


8573 
4561 


7617 


. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Camtrian. 


2 Barrels of oil per day (24 hour rate), 
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flowing (F), 
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| fnitial 
Completion | 'Name, Character and | Production | Grav- 
Horizon | Age of Method | ity of 
(Feet) Producing Formation and Choke Oil 
6362- 6385 | Bartlesville sd;. Penn. F 25; 2 mln; 
is ” 
6295- 6305 | Oriskany sd;. L. Devo. F 3.8 mln. 
5802- 5940 | Edwards li; Le Cre F 214; #2” 23.6 
7125- 7140 F nogge; 1.2 | 54.5 
mln; 4” 
4756- 4762 F 100; &” 28 
8683-— 8699 F 475; 13 57.1 
mln; open 
5450— 5452 F 13; 5.6 min. 
7545- 7557 F 64; 2.6 mln; 
3” 
4950- 4959 F 10; 1.9 mln;! 54 
open 
9412- 9424 | Frio sd; Olig. F 379; 8.9 57.6 
mln; open 
6260-— 6265 F 9 mln; %” 
7160— 7179 | Wilcox sd; Eoc. F 31 mln; open 
7260— 7270 | Wilcox sd; Eoc. F 24.5 mln; 
open 
7483-— 7498 F 5 mln; open 
7122- 7136 Fa: 34" 7.4 
7609- 7611 F 102; 3” 41.5 
4072- 4078 F 125; &” 22.4 
9275- 9296 : F 142; 23 mln.| 48.1 
8512— 8540 | Wilcox sd; Eoe. F 33; 1.4 mln;} 52 
LP 
4 
7884— 7892 No gge 
7979- 7984 F 9; 2.3 mln. 55.5 
2644- 2648 F 20; %” 20.7 
10993-11008 F 320; 4” 54.8 
5986- 5992 | Yegua sd; Eoe. F 70; ¥&” 50 
4832-— 4839 F 129; ” 32 
5030— 5045 F 145; &” 32 
5108— 5114 F 172; & 30.2 
4717- 4724 | C-2 sd; Olig. F 118; 1%” 44 
4958— 4965 | Garza sd; Olig. F 45; #4” 44.4 
8282- 8287 No gge 
1112- 1121 | Buda li; L. Cre F 121; 4%” 32.9 
6118— 6166 | Bacon li; L. Cre F 170; 4” 40.8 
3609— 3612 | Woodbine sd;. U. Cre. P 99 36.6 
8234- 8360 | Travis Peak sd; L. Cre. F 14; 2.1 mln. 
open 
5285- 5290 | Woodbine sd; U. Cre. F 129; +” 42.4 
4528- 4550 | Sub-Clarksville sd; U. P 149 17 
Cre. 
8988- 9007 | L. Rodessa li; L. Cre F 326; 3” 45.2 
3076- 3086 | King sd; Penn. F 816; 44” 
3703— 3716 | Morris sd;. Penn F 58; yy 40.7 
3495- 3512 | Gardner sd; Penn. F 412; 4” 42.9 
3965- 3982 | U. Strawn sd;. Penn. P 10 30 
Des Moines li; Penn. P 23 41.5 


4675- 4706 
13275-13300 
2425-— 2435 
8505- 8563 


9998-10073 


4010- 4117 
7646-— 7682 
7438- 7442 
1960- 1985 
9153- 9383 
2714— 2757 
5325- 5840 
8540- 8573 
4330- 4440 
7546- 756 


Ellenburger dolo; Ord. 
Perm. 
Perm. 


Clear Fork sd;. 
Wolfcamp li; L. 


Pennsylvanian li; Pe 
Tubb sd; Perm 
Caddo li; Penn. 
Canyon Reef li; Pen 


Queen sd; Perm. 


Green River sd; Eoe. 


Frontier sd;. 
Frontier sd; U. Cre. 


Cre. 
Penn. 


Dakota sd;. 
Tensleep sd;. 


Dakota sd; Cre. 


U. Cre. 


P 14; 308 wtr. 48 
32 


P 20 

F 912; 4” 43 
nn. F 1812; 154” 44.1 

P 10 34.2 

F 224: 4” 39.1 
n F 30; 46 wtr;) 44.2 

iy” 

F 49; 3” 36.4 

F 439 32.4 

F 192; py” 51.2 

w 525 

F 336; 4” 35.5 

F 362 

F 48; sil 39 
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Sites of sei Senate sidenistate thus: 7 chalk; tede: dubaaiten: li, limestone; sd, scuiaheiii sh, shale; ser, serpentine; eg}, saieiesiiaal. Ages of ddantion abbreviated 
, Upper Cretaceous; L. Cre, Lower Cretaceous; ‘Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvann,,. 


pumping (P), swabbing (Sw), or bailing (B); or million eubie feet of gas daily open flow capacity; size of choke in inches. 
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On emulsion drilling mud is prov- 
ing a very useful tool for the drilling 
and completing of oil wells. Reports 
show an increased drilling rate in 
most formations, longer life of bits 
and fewer trips, reduction of rotating 
torque and hole friction, completion 
of better wells, and other important 
advantages. 

Only three things are necessary to 
make an emulsion—two immiscible 
liquids and work. Oil and water are 
immiscible liquids, and if placed in a 
jar and agitated, an emulsion results. 
For many years, and probably as long 
as the rotary method of drilling has 
been in use, oil has been used in con- 
nection with mud for a variety of 
purposes. Old-time drillers speak of 
adding oil to their mud for drilling 
certain formations “to slick up the 
hole.” Some operators have circu- 
lated oil prior to running casing. Oil 
has been spotted to loosen stuck drill 
Pipe, and in some cases straight oil 
has been used as a drilling fluid. 

In more recent years oil-base drill- 
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ing muds have been developed with 
properties that meet all requirements 
of a non-aqueous drilling fluid, and 
the results have been very satisfac- 
tory. It is not known who first added 
oil to mud with the deliberate inten- 
tion of making an emulsion, but R. A. 
Henkes, with Shell Caribbean Petro- 
leum Company in South America, re- 
ported working with oil emulsion 
muds as early as 1943. During the 
past few years the preparation of oil 
emulsion drilling muds has been a 
subject of considerable study, and 
they are now being used in many 
areas. 


Emulsion Theory 

In order to understand the be- 
havior of oil emulsion drilling muds, 
some explanation of emulsion theory 
is necessary. Unfortunately, like most 
other materials such as shale, clay, 
gums and starch with which mud en- 
gineers have to work, emulsions can- 
not be seen with the eye. Their theory 
is quite complex, highly controversial 
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and not completely understood. Per- 
haps this field has compensations, be- 
cause it is as difficult to prove a 
statement wrong as it is to prove it 
correct. 

Emulsions are no strangers to us. 





THE SOLUTION to many 
drilling and completion prob- 
lems has been brought about by 
the development and refinement 
of oil emulsion muds. These 
drilling fluids are relatively new 
to the industry, but their imme- 
diate success resulted in wide 
acceptance. The author dis- 
cusses some fundamentals of the 
oil emulsion principle and re- 
veals what makes this new and 
important drilling fluid perform 
as it does. Well histories are 
presented to illustrate the out- 
standing characteristics of the 
mud. 
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FIGURE 1—A photomicrograph (900 X) of an “oil in water” emulsion containing 1 percent 
oil stabilized with a chemical type emulsifying agent. Note five small divisions between 
heavy black lines. Distance between smallest scale divisions is 3.9 microns. 


Milk and many other foods are emul- 
sions. Each of us prepares emulsions 
every day, when washing our hands 
with soap, washing dishes or laun- 
dering clothes. In fact, many of the 
vital chemical reactions that take 
place within our body are dependent 
upon the formation of emulsions. An 
emulsion is an intimate mixture of 
two immiscible liquids, one being dis- 
persed in the other in the form of fine 
droplets. 

There are two types of oil and 
water emulsions. The “water in oil” 
type in which droplets of water are 
dispersed in a continuous phase of 
oil, and the “oil in water” type in 
which globules of oil are dispersed in 
a continuous phase of water. The 
oil in water emulsion is the type em- 
ployed in the oil emulsion mud dis- 
cussed here. 

It was previously mentioned that 
oil, water and work were necessary to 
form an emulsion; however, if the 
emulsion is to be stable a fourth in- 
gredient is necessary: an emulsifying 
agent. Its function is to reduce the 
interfacial tension between the oil and 
water so the oil can be broken into 
tiny droplets and dispersed in the 
water. It must also stabilize the glob- 
ules of oil so they will not reunite 
upon contact. One might think of 
these tiny droplets of oil as having 
a tough protective skin like a football. 
This skin, instead of being leather, is 
made up of molecules of the emulsi- 
fying agent. It is reported that 15.5 
million soap molecules are adsorbed 
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on the surface of a single globule of 
oil in forming this protective skin. 
There are perhaps millions of emulsi- 
fying agents for forming and stabiliz- 
ing oil in water emulsions. A few 
examples are sodium, potassium and 
ammonium salts of the higher fatty 
acids, synthetic detergents and wet- 
ting agents, such as the higher paraf- 
fin-chain sulfates, sulfonates and sul- 
fonic acids; hydrophillic colloids, such 
as starch, gums and protein; and 
finely divided solids such as clay, 
bentonite, etc. The stability and prop- 
erties of an emulsion are dependent 
upon the emulsifying agent or agents 
used. 

Figure 1 is a photomicrograph 
900 x) of an “oil in water” emulsion 





containing 1 percent oil stabilized 
with a chemical type emulsifying 
agent. The larger droplets of oil are 
clearly visible; however, some of them 
are distorted by the cover glass of 
the slide. Size of the oil droplets can 
be measured directly from the gradu- 
ated scale shown in the picture. The 
distance between the smallest scale 
divisions is 3.9 microns. It will be 
noted that the diameter of the oil 
globules range from 0.5 microns to 
7.0 microns. The minute size of these 
oil droplets can be appreciated better 
when it is realized that one cubic 
centimeter of oil emulsified in this 
manner yields about 900 billion indi- 
vidual droplets. 

Figure 2 is a drawing representing 
the molecular orientation of a soluble 
organic emulsifying agent stabilizing 
a droplet of oil in water. Organic 
compounds that are emulsifiers have 
a mixed non-polar-polar type of mo- 
lecular structure. In other words, the 
non-polar portion of the molecule is 
soluble in oil, and the polar portion 
is soluble in water. In Figure 2 the 
non-polar portion of the molecule is 
represented by the cylindrical rod ex- 
tending into the oil droplet, and the 
polar portion is indicated by the 
spherical head in the surrounding 
water phase. Recent X-ray investiga- 
tions have shown that the structural 
formulas of organic compounds give 
an amazingly true picture of the real 
shape of the molecule, so if it were 
possible to see an emulsion droplet 
and its stabilizing film of a soluble 
emulsifying agent, it should be similar 
to the drawing shown. When organic 
emulsifying agents are considered as 
being made up of non-polar and polar 
groups, one which has an affinity for 
and is soluble in oil, and the other 
which has an affinity for and is solu- 

















FIGURE 2—Diagram of molecular orientation of the stabilizing molecules in oil-in-water and 
water-in-oil emulsions (Harkins). 
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ble in water, it is not difficult to 
visualize how these compounds con- 
centrate at the interface between the 
oil and water resulting in the protec- 
tive film that stabilizes the oil drop- 
lets dispersed in the water phase. 

Finely divided solids, such as clay, 
can also act as an emulsifying agent. 
Figure 3 shows the probable arrange- 
ment of clay particles forming a pro- 
tective film around an oil droplet. If 
oil is added to drilling mud and agi- 
tated violently, such an emulsion 
would be obtained. 

It has been pointed out above that 
oil in water emulsions can be pre- 
pared with one or several of a large 
group of emulsifying agents and that 
the properties of the emulsion are de- 
pendent upon the emulsifiers used. In 
considering oil emulsion drilling mud, 
the problem is to form an emulsion 
that will enhance the characteristics 
of the base mud for accomplishing its 
intended use. The particular type of 
emulsion mud upon which data in 
this article are based is prepared by 
adding an oil blend to the base mud. 
The oil blend is a mixture of a soluble 
organic emulsifying agent, such as il- 
lustrated in Figure 2, and a refined 
gas-oil. 

An oil emulsion mud, as designated 
in this discussion, is not an oil-base 
mud, nor is it a mud having oil as 
the exterior or continuous phase. 
When the oil blend is mixed with a 
water-base mud the oil is broken into 
tiny droplets which are dispersed in 
the mud in very much the same way 
as clay and other fine solids are dis- 
persed. The resulting emulsion mud 
has the appearance and general be- 
havior of the water-base mud from 
which it was prepared. 


Thinning Agents 


Emulsion muds are thinned with 
water and chemical treatment in the 
same manner as water-base muds. 
Their viscosity can be increased by 
the addition of clay or bentonite, and 
the weight adjusted as desired with 
weighting material. No special equip- 
ment is needed for the preparation or 
handling at the rig, and the drilling 
operation is carried on in a conven- 
tional manner; however, oil resistant 
rubber is recommended for pump pis- 
tons and valve inserts, and wherever 
the fluid contacts a rubber surface. 
There is no fire hazard with oil emul- 
sion mud because the oil is the in- 
ternal phase. Cores and formation 
cuttings are not contaminated with 
oil, and electric logs taken in emul- 
sion mud are perfectly normal. 

The types of muds which this oil 
blend will benefit and the results 
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FIGURE 3—Probable arrangement of clay par- 
ticles forming a protective film around an oil 
droplet. 


which may be expected can better 
be understood if it is considered as 
an additive to improve the properties 
of a water-base mud rather than 
thinking of it as a special type mud. 
The usual method of preparing an 
emulsion mud in the field is to add 
the desired volume of oil blend to the 
mud in the system over a period of 
one or two cycles of circulation. This 
need not interfere with drilling or 
other operations that might be in 
progress at the rig. The amount of 
oil blend added is dependent upon 
the results desired, but experience has 
indicated that the optimum concen- 
tration to add at the time of conver- 
sion is 20 percent by volume of the 
finished mud. During drilling opera- 
tions it is desirable to maintain a con- 
centration of approximately 16 per- 
cent by volume. 

Conditions have observed 
where as little as 5 percent by volume 
of this oil blend has decidedly im- 
proved the performance of the mud. 
Some operators have used as much 
as 25 percent by volume for special 
completion problems with very good 
results. The blend can be added to 
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almost any fresh water mud that is in 
good condition, including muds 
treated with phosphate, caustic-que- 
bracho, and high pH red-lime type 
muds. Oil emulsion muds are subject 
to flocculation by contaminants in the 
same manner as the water-base mud 
from which they are prepared, and 
the corrective treatment is the same 
as it would be for the base mud. 

This oil emulsion blend is not a 
cure-all. It is not intended to be a 
mud conditioner for a poor quality 
mud. It is not intended for use in 
saturated salt water muds or other 
similar muds that are subject to large 
amounts of contamination with salt 
and calcium compounds. It is essen- 
tially an improving agent for an al- 
ready good drilling mud. If it is de- 
sired to add oil blend to a mud, it is 
recommended that the base mud be 
properly conditioned prior to conver- 
sion so as to obtain the maximum re- 
sults. 

The improved results obtained with 
oil emulsion mud were first observed 
in actual drilling operations. The fol- 
lowing theory is suggested as a possi- 
ble explanation of these results. The 
tiny globules of oil dispersed in the 
mud impart improved lubricating 
properties to the mud which reduce 
rotating torque of the drill pipe, re- 
duce hole friction and make bit bear- 
ings last longer. The oil emulsion ap- 
pears to coat steel surfaces with a 
film of oil which prevents water wet 
shale from sticking to the drill pipe 
or to the cutting edges of the bit. 
Users of this mud cite the lubricating 
properties and the oil film on the bit 
as an explanation for the increased 
drilling rate of most formations. 

The principal change noted in the 
physical properties of a mud when 
the oil blend is added is a reduction 





FIGURE 4—A photomicrograph (210 X) of Whatman No. 50 filter paper normally used for the 
standard filtration test. 
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in the water loss. This reduction in 
the filtration loss is due to a plugging 
action of the stabilized oil droplets 
as they are forced into the capillaries 
of the filter cake formed by the solids 
of the mud. This action is not unex- 
pected when it is realized that dis- 
persed muds contain particles ranging 
in size down to less than 0.05 of a 
micron. 

Oliphant and Fancher determined 
the particle size of the solids in two 
natural muds. Their determinations 
showed that approximately 50 per- 
cent of the solids had an equivalent 
particle diameter of less than three 
microns. The capillaries through 
which water passes in a filter cake 
made from such solids would be very 
small, and they would be readily 
plugged by globules of oil having a 
particle size range of .5 microns to 
4 microns. 

The filtrate of a good emulsion 
mud is water, having a low surface 
tension (31 to 36 dynes/centimeter). 
If an emulsion mud does not contain 
proper solids, or if the solids are 
flocculated, the fluid loss will be high 
and the filtrate will be an emulsion. 
This serves as a valuable indicator of 
the quality and condition of the mud. 
The following figures illustrate this 
point. Figure 4 is a photomicrograph 
(210 x) of Whatman No. 50 filter 
paper, which is used for the standard 
filtration test of mud. This picture 
shows the relatively large openings in 
the porous mat formed by _ these 
fibers. Figure 1 shows the oil droplets 
of an oil in water emulsion at 900 
magnifications. It is obvious that 
these tiny droplets will readily pass 
through the openings in the filter 
paper shown. 

Figure 5 is a dispersed drilling mud 
at 210 magnifications. Note the uni- 
form distribution of the minute solids. 
Figure 6 is the same mud, but floccu- 
lated, taken at the same magnifica- 





FIGURE 5—Uniform distribution of minute solids in a dispersed drilling mud are illustrated in this 


tion. Note the agglomeration of the 
particles and the sponge-like pattern 
of the agglomerated solids. It can be 
observed in these illustrations why 
the oil globules will pass through a 
filter paper and a spongy filter cake 
of flocculated solids, but will effec- 
tively plug the very small capillaries 
of a filter cake formed by dispersed 
mud solids. 

Many wells that have been drilled 
and completed with emulsion mud 
have shown to have a much higher 
productivity than offset wells drilled 
with ordinary mud. It is believed that 
these improved completion results are 
due to two properties of an emulsion 
mud: (1) The very small amount of 
mud filtrate that enters the capillaries 
of the producing formation; and (2) 
the low surface tension of the filtrate 
from emulsion muds. In other words, 
the small amount of water that does 
enter the sand can be removed with 
much lower pressure differentials 
than is the case with ordinary water 
mud filtrates having a relatively high 
surface tension. 

There is considerable evidence to 
indicate that emulsion muds deposit 
a filter cake that is sealed off com- 
pletely in a relatively short time by 
the plugging action of the oil glob- 
ules. Well observations have shown 
that the oil content of an emulsion 
mud drops rather rapidly when first 
put into a well with a considerable 
section of open hole. As an example, 
a drop in oil content of 3 to 4 percent 
by volume was noted during the first 
24 hours with 6000 feet of open hole 
exposed. After this initial drop, the 
oil content remained constant except 
for water dilution. A decided reduc- 
tion in the total fluid consumed by 
the hole was also observed. It is 
probable that the water impervious 
sheath formed by the filter cake of an 
emulsion mud in a hole explains why 
this type of mud has proven helpful 
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in preventing trouble due to slough- 
ing shales, and why caliper logs indi- 
cate holes are more nearly bit size. 
Field Results 

@ During the past year three wells 
have been drilled in the Holzmark 
Field near Beeville, Texas. The first 
well drilled to a total depth of 3526 
feet, and had eight feet of Hockley 
sand. Little attention was given to 
the mud because this shallow depth 
objective made it unnecessary. The 
hole was drilled with a native mud 
having a water loss of approximately 
18 cubic centimeters. After spending 
$17,000 in attempts to complete this 
well as a producer, it was abandoned. 


The second well drilled to a depth 
of 3565 feet, and had nine feet of 
Hockley sand. Attention was given 
to the mud in the drilling of this 
hole, a starch type mud being used 
with a water loss of approximately 
4.5 cubic centimeters. The well was 


completed making 25 barrels per day, 


and given an allowable of 22 barrels 
per day. 

The third well was drilled to a total 
depth of 3542 feet and had nine feet 
of Hockley sand. This hole was drilled 
with an emulsion mud having a water 
loss of approximately 2.6 cubic centi- 
meters. The well was completed mak- 
ing 64 barrels per day, and was 
assigned an allowable of 53 barrels 
per day. 

@ In the Sublime field, Colorado 
County, Texas, a well was recently 
drilled with a conventional phosphate 
treated mud, having a fluid loss 
of approximately 7.0 cubic centi- 
meters. This well was completed 
through perforations at 9430-70 
feet. Initial open flow potential of 
the well was 4 million cubic feet 
of gas per day. After 15 months 
another potential test showed a pro- 
duction of 7 million cubic feet per 
day. The offset to this well was 
drilled with oil emulsion mud, having 
a water loss of approximately 3.5 
cubic centimeters. This well was com- 
pleted through perforations 9438-85 
feet. The initial open flow potential 
on this well was 9 million cubic feet 
of gas per day. The Wilcox sand 
section in these two wells was as near 
alike as two adjoining wells could be. 

@ In a recent well in coastal Lou- 
isiana 5 percent by volume of oil 
blend added to the mud cured filter 
cake troubles which threatened the 
loss of the hole. Seven-inch casing 
was set at approximately 13,500 feet. 
While drilling from this depth to 
approximately 14,600 feet the mud 
weight was increased dué to ab- 
normal pressures from 14.5 to 18.8 
pounds per gallon. No trouble was 
experienced when first drilling down 
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to the total depth. After a delay 
due to mechanical difficulties, at- 
tempts to ream back to bottom in 
this hole were complicated by evi- 
dence of filter caking of the mud 
solids opposite the sand sections. At 
this time an 18.8-pound lime-starch 
mud having a fluid loss of 2 cubic 
centimeters was being used. After 
two weeks of reaming, progress seemed 
to be stalled because of the closing 
of the hole due to filter cake opposite 
the sand. After adding the oil emul- 
sion, which did not radically change 
the measured physical properties ot 
the mud, the hole reamed stayed 
open and casing was set to the de- 
sired depth and the well tested. 

® In the Section 28 field in South 
Louisiana, oil emulsion was used as 
an experiment to determine its effect 
on drilling rate. The test section 
on which data was recorded was a 
thousand foot interval from 9420 to 
10,437 feet, which had proven to be 
a very difficult section to drill. Off- 
set wells were compared, both were 
drilled with the same rig and the 
same crews, and formation conditions 
were thought to be identical. In the 
hole drilled with water-base mud, 15 
bits were used in drilling 995 feet 
from 9427 to 10,423 feet. This well 
made an average of 66.3 feet per bit 
and drilled at a rate of 2.07 feet 
per hour. In the hole drilled with 
emulsion mud 1009 feet were drilled 
with 8 bits. This is an average of 
127.1 feet per bit, and drilled at a 
rate of 2.42 feet per hour. 

@ In the Fox field, Carter County, 
Oklahoma, 15 percent by volume 
oil blend was added to the mud 
while drilling in the Pennsylvania 
shale at approximately 3600 feet. At 
the time, the formation was drilling 
at the rate of five minutes to the 
foot. Fifteen minutes after the oil 
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emulsion reached the bit, the drilling 
rate increased to two minutes to the 
foot. A geologist was on the well 
looking for the top of a sand that 
was expected. Drilling was stopped 
in order to circulate out the cuttings, 
but they indicated no change in the 
formation. This increased rate of 
drilling was maintained to the top 
of the sand. 

@ The Tatum pool, located in 
Carter County seven miles east of 
Velma, Okla., was originally drilled 
in 1929 on ten-acre spacing. The 
wells completed were small producers, 
most of them having a daily produc- 
tion of 20 barrels or less. They have 
been redrilling this field through the 





FIGURE 6—A photomicrograph (210 X) of the same mud shown in Figure 5, but has flocculated to 
show the sponge-like pattern of the agglomerated solids. 
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same sand sections féfthe past two 
years, using oil emulsion mud. These 
wells are being completed with a 
production of 100 to 120 barrels per 
day, and a number of wells have 
flowed as much as 190 barrels per 
day. These wells are drilled to a 
total depth of 3600 feet, and there 
are several producing zones between 
2700 feet and the total depth. The 
usual practice has been to add 50 
barrels of oil blend to the mud while 
drilling at approximately 2300 feet, 
which gives an oil content of 15 per- 
cent by volume. Forty-nine wells 
have been drilled by eight operators 
in this field using oil emulsion mud. 
Wells drilled during the same time 
interval with conventional mud have 
yielded very small producers, and in 
some cases dry holes, in the immedi- 
ate vicinity of good producers com- 
pleted with oil emulsion mud. 

@ In several areas in West ‘Texas 
trouble has been experienced with 
locking of rock bit cones which has 
caused considerable delay and re- 
duced the footage made by the bits. 
The addition of 5 to 10 percent oil 
blend has eliminated the difficulties 
with locking cones, and has extended 
the life of the bits and the footage 
drilled. 

@ In a recent well drilled neat 
Cheyenne, Wyo., a sand in the Muddy 
formation was drill-stem tested while 
drilling at 8570 feet, and it showed 
oil. This hole was drilled on to 
11,374 feet, and after testing was 
plugged back for completion at 8570 
feet. Numerous attempts to complete 
this zone as a producer failed. A 
window was then cut in the casing 
at 8134 feet and a sidetracked hole 
drilled to 8570 feet using oil emul- 
sion mud. A five-inch liner was set 
and the well completed without 
trouble flowing 200 barrels per day. 
It might be added that when drilling 
the original hole considerable diffi- 
culty was experienced with sloughing 
shale a little above 8570 feet. An 
oil emulsion mud was used in the 
original hole for drilling below 9000 
feet. In drilling the sidetracked hole, 
no difficulty was experienced with 
the shale. 

The cost of preparing an oil emul- 
sion mud, depending upon the con- 
centration of oil used, varies from $1 
to $2 per barrel in the system. It is 
suggested that oil emulsion be con- 
sidered as something that is added to 
a good mud to improve its properties 
rather than thinking of it as a type of 
mud. This concept should result in a 
better understanding of how to make 
full use of this tool in drilling and 
completing better oil and gas wells. 
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A PROPERLY socketed wire line 
will maintain 100 percent of its rated 
strength or capacity right down to the 
end, while a tie or knot of any 
type greatly impairs the breaking 
strength of the line, often reducing 
the safe working load to less than one- 
half the rated line stress. 

Reluctance of the man on the rig 
to use socketed line instead of relying 
on the half-hitch or other tie, backed 
up by one or more wire-line clamps, 
may be overcome to a large degree by 
providing snatch blocks or side-open- 
ing tackle through which the socketed 
line is to run. It is not enough that 
the end of the line be socketed; the 
job must be done right, or the end 
will pull out from the babbitt or zinc 
filler material at a load much below 
the theoretical minimum. 

Many a man on the rig or on a 
service truck has been at loss to know 
the correct procedure for attaching a 
socket to a wire rope; and frequently 
is equally at a loss for the proper 
method of seizing the rope prepara- 
tory to the socketing operation. 

Detailed “how to” knowledge can 
often make the new line quickly avail- 
able for use, and can save many costly 
hours when otherwise the equipment 
would be down for lack of wire-rope 
handling know-how. 

Since the correct method of seizing 
wire rope is the first step in attaching 
it to a socket, this article presents the 
method of seizing as approved and 
recommended by many wire rope 
manufacturers. 

Seizings are necessary to prevent 
the untwisting of all non-preformed 
rope except when rope ends are to be 
spliced, socketed, welded or attached 
to some type of permanent fitting. Be- 
fore cutting a rope, seizings should 
be placed on either side of the place 
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where the rope is to be cut. Failure 
to seize, or to seize properly, permits 
the strands to untwist, which may 
allow the rope to develop one or more 
high strands and an unbalanced load- 
bearing condition within the rope. An 
unbalanced rope will give but short 
service if loaded anywhere near its 
rated capacity. 
Cutting Procedure 

In cutting preformed rope it is rec- 
ommended that one seizing be placed 
on each side of the point at which the 
cut is to be made so as to prevent 
distortion of the strands during the 
cutting operation. When the rope is to 
be cut with a hacksaw the seizings 
should be separated little more than 
enough to insure passage of the saw 
blade to avoid vibration of the indi- 
vidual wires as they are severed, and 
consequent breakage of saw teeth or 
blade. 

Seizing wire should be an annealed 
low carbon grade of steel. In seizing 
wire lines an inch in diameter and 
smaller, hand cutters should be used 
to tighten the seizing wire. For larger 
sizes a seizing iron or marlinspike is 
recommended. 

To seize wire ropes of one-inch di- 
ameter or less: (1) wind the seizing 
wire or strand around the wire rope 
as tightly as possible; (2) twist the 
ends of the seizing together by hand 
counter-clockwise, so that the twist is 
near the middle of the seizing; (3) 
using cutters, tighten the twist just 
enough to take up slack (do not try 
to tighten the seizing by twisting) ; 
(4) tighten the seizing by prying the 
twist away from the axis of the wire 
rope by using the cutters as lever; (5) 
tighten the twist again as in (3) and 
(4) Repeat these procedures as often 
as necessary to make the seizing tight. 
Cut off the ends of the wires and 





pound the twist down into contact 
with the seizing. (See Figure 1.) Some 
old sailors use one wrap of the seiz- 
ing wire for each strand of the wire 
line and add two “for the twist.” This 
would require an eight-wrap seizing 
for the usual six-strand wire rope used 
around the rig. 

Sockets, usually made from forged 
steel, may be attached to wire rope 
as follows: 

1. The wire rope should be securely 
seized before cutting. From the end 
of the rope measure a length equal 
to the basket of the socket and seize 
at this point with not less than three 
seizings (because of the apparent ease 
of handling preformed rope some op- 
erators fail to provide sufficient seiz- 
ing to insure proper distribution of 
strands in socket basket). Also seize 
on each side of the place where the 
rope is to be cut. (If a rig-builder’s 
hatchet is used to cut the line, care 
should be used in hammering the 
hatchet to drive the edge through the 
wire to complete the cut as the nail- 





OBSERVANCE OF THE basic 
steps in preparing a wire rope 
for socketing not only can 
greatly extend the life of the 
line, but also add to the safety 
of the crewmen who must work 
around a line so fastened. This 
article, written for the non- 
technical man, describes details 
to be observed, and illustrates 
each move to secure maximum 
strength at the socket. The illus- 
trations are through the cour- 
tesy of the LeTourneau Co- 
Operator, from which came also 
much of the instruction outlined 
in the article. 
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head end of the hatchet is hardened, 
the steel will spfall off and is hazard- 
ous). Failure to properly seize the 
rope at the point just below the bot- 
tom of the socket may result in an 
unbalanced condition. Proper seizing 
insures equal tension in each wire 
when the load is applied. 

2. The end seizing on the wire rope 
should be removed after the cut is 
made, leaving the next seizing at a 
distance from the end equal to the 
length of the socket basket. The hemp 
core should be cut back to this seiz- 
ing, and the wires should all be un- 
twisted and broomed out. If the wire 
line has independent wire rope center 
it should not be cut out, but un- 
stranded as other strands of the line. 


3. For the distance they are to be 
inserted in the socket the wires should 
be carefully cleaned with benzine, 
naphtha or gasoline. When this clean- 
ing fluid has dried, the wires, for 
three-quarters of the distance to the 
first seizing, should then be dipped in 
muriatic acid solution (50 percent 
muriatic acid and 50 percent water) 
for from 30 seconds to one minute, 
or until the acid has thoroughly 
cleaned each wire. Maintain the acid 
at the strength given and do not allow 
oil to collect on the surface. Care 
must be taken that the acid does not 
come into contact with any other por- 
tion of the rope. If it does, the wires 
will become brittle and their ultimate 
strength will be greatly reduced. 

4. The acid should then be neu- 
tralized by dipping the wires in boil- 
ing water to which has been added 
a small amount of baking soda. Do 
not use caustic soda from the mud- 
mixing stock for this purpose. 


5. Draw the ends of the wire to- 
gether with a piece of seizing wire 
so that the socket may be forced down 
over them. To reduce the compass 
of the broomed end to the minimum 
socket diameter, it may be necessary 
to wind a seizing wire tightly around 
the unstranded end, beginning at the 
last seizing, and winding tightly clear 
out to the end, in order to force to- 
gether the individual wires. Where 
IWRC is used, it sometimes is very 
difficult to compress the loose wires 
enough to enter the socket aperture. 
When this condition occurs, some 
operators prefer to thread the socket 
onto the rope—being sure to turn it 
to face in the right direction—before 
applying the seizings and performing 
the brooming operation. It may be 
necessary to poumd the seizing into 
the groove between strands to allow 
the twist to pass through the socket, 
and if this is done, a hammer handle 
or other piece of hardwood should 
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FIGURE 1. Illustrating the sequence of the six 
steps necessary to insure proper seizing of a 
wire rope. In the first five of the sketches the 
end to the left was seized before the rope was 
cut off to the desired length and shows the 
proper amount of line to extend beyond the seiz- 
ing to retain same without excessive brooming. 


FIGURE 2. 


FIGURE 3. 





FIGURE 4. 





FIGURE 5. 





FIGURE 6. 


be used instead of the nail end of the 
rig-builder’s hatchet, as this latter has 
sharp corners and a slanting or off- 
center blow can weaken the seizing 
to the point where it will spring clear 
just at the wrong time. 

If the socket is not already placed 
over the wires it should be warmed, 
preferably about to the temperature 
of boiling water (212° F.) and the 
wires of the broomed end forced into 
it. With the wires within the socket, 
cut the seizing holding the ends of the 
individual wires and distribute them 
evenly in the basket with their ends 
flush with the top. Care should be 
exercised to see that the socket is 
aligned with the axis of the wire 
rope. 

6. Seal the base of the socket with 
putty, clay or some other similar inert 
substance which will resist heat. With 
the socket and entering portion of 
the wire rope firmly held in proper 
alignment, pour molten zinc into the 
socket basket until it is full. Some 
operators prefer to use babbitt metal 
or one of the other anti-friction com- 
pounds which carries enough anti- 
mony to reduce the cooling shrinkage 
factor to a minimum. If babbitt is 
used, a tinned socket is preferable to 
one which is left rough as forged. 

7. If zinc is used it should be a high 
grade, virgin metal (not re-smelted 
or scrap) and heated to a tempera- 
ture of 800 to 850° F. The zinc must 
not be too hot or it will anneal the 
wires, particularly those of small di- 
ameter in small, highly flexible ropes. 
If the zinc is at the proper tempera- 
ture, a soft pine stick dipped into the 
zinc and quickly withdrawn should 
not have any zinc adhering to it and 
should be only slightly discolored by 
scorching. If zinc adheres to the stick, 
it is too cold for pouring. If the stick 
is charred, the metal is too hot. 


8. After allowing the socket to cool 
slowly, it is ready for service. It is 
advisable, after removing all the seiz- 
ings except the one nearest the socket 
to clean off all traces of the clay, 
putty or other plastic seal used to 
close the base of the socket as other- 
wise it may serve to retain moisture 
and accelerate corrosion and possible 
failure of the wire line at this point. 


Following the method outlined will 
give a socket connection which should 
test at from 95 to 100 percent of the 
strength of a straight section of the 
wire rope. When properly cleaned, and 
with the broomed wires evenly dis- 
tributed throughout the basket of the 
socket, the rope may be tested to de- 
struction before it will pull from the 
socket. 
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Simplicity H/ws 


THE CARDWELL MODEL 0 DRAW WORKS toss 


clutch that fits i 


Our first air-controlled draw works was built in 1940 and exhibited the drum without 


requiring extre 


at the Tulsa Show. Now, after ten years of continuous field experi- = nn width. This "37" 
; - — a | idth. This 
ence, drillers say we have the fastest, most dependable and easig a6 ‘ will pull the low 


operated 6,000- to 10,000-foot draw works available. 


The Cardwell Model 
38 air clutch, also used 
on the pump and ro- 
tary table drives .. . 
is already famous for 
NO FAILURE, NO AD- 
JUSTMENT AND 
LONG LIFE WITHOUT 
REPAIRS. 


CARDWELL MFG. [NC 


Wichita, Kansas, U.S.A. 


gear load of three 
engines without 


slipping. 


Cardwell “Trailermast’” owned by a major oil company, on a 
4,724-foot recompletion job in western Nebraska. 


Note the H-Beam foundation, the compact engine power take-off, the 
availability of sand line drum and hydromatic brake. The drum chain 
assembly and cathead shaft may be idle while the rotary table is oper- 
ating, thereby reducing wear. The Cardwell “Air-Flex” clutches are field 
proved on 30 rigs without a single failure. The Cardwell “Air Disc” drum 
clutches have been used in the Model O and Cardwell “Trailerig” since 
1947. These are the only friction clutches available that can be mounted 
in the drum without increasing the rig width, and still provide greatest line 
pull without slipping. Every wearing part of every assembly in this rig is 
heat-treated to give maximum service life. That's why Cardwell rigs are 
known throughout the world as “Tough Iron.” 








Hatboat Gases 


For Mud Pumps 


iy SAVE time when rigging up 
or tearing down, and to serve as an 
adequate foundation for the mud 
pump and its motive power, the com- 
plete pumping unit can be mounted 
upon a flatboat base in addition to 
the conventional skid member founda- 
tion. Rigging up is expedited because, 
when the pump units are spotted at 
the drilling rig, the very act of skid- 
ding them into place automatically 
smooths off a section of earth which 


provides a position for the pumps 
without hand grading. Moreover, if 
the pump and its engine are not in 
the exact spot to connect up the suc- 
tion hose and discharge hydraulic 
piping, a bulldozer can easily move the 
unit in any horizontal direction, as 
the sides and ends of the flatboat are 
upturned so as to pass over stones, 
earth clods and wheel ruts of trans- 
port trucks and other vehicles. 

The material required to construct 





V-block attached to front end of mud pump base so bulldozer can skid it without hitching on. 





Mud pumps and engines on flatboat bases which permit skidding in place without previous 
leveling of soil. 
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such a flat boat is a single sheet of 
heavy tank steel, somewhat larger 
than the area of working surface of 
the unit assembly. Most oil field serv- 
ice shops are equipped to roll the ends 
and sides to the desired shape. But 
if an acetylene torch designed for 
large area heating is available a skill- 
ful mechanic can perform the job of 
bending the material to the desired 
shape without too much difficulty. To 
provide adequate strength and assure 
maximum performance under operat- 
ing conditions, the floor of the flat- 
boat should be reasonably smooth and 
flat the full length of the unit skid 
bases with the upturn of the ends 
matching the curvature of the sled- 
runner ends. If a more rugged founda- 
tion is considered necessary, a second 
substructure for the pump and engine 
can be built into the flatboat hold 
with structural steel firmly attached 
at the necessary points by welding. 
With this type of foundation, the 
mud pump and its engine can be 
connected with retaining cleats and 
machine holts. 

The flatboat mounted mud pump 
and engine can be towed from one 
location to another with a tractor, 
ring hitches being built into the unit 
for this purpose. If the original mud 
pump and engine substructure were 
built with extended cross member at 
each end, bridles can be attached at 
these points for towing. For skidding 
short distances to locate accurately the 
pump at the rig to match the pit 
suction hose and the standpipe hy- 
draulic pipe line, bumpers are at- 
tached to the ends and on the sides 
of the foundation. These bumpers are 
made by welding a piece of angle iron 
to two nipples of heavy tubing which 
are in turn welded to the ends of the 
pump skid members. Instead of lifting 
with a motor crane, the unit may be 
pulled from one location to another 
without damaging roads as the flat 
bottom slides smoothly over any type 
of surface leaving a clean track be- 
hind. Due to operation motion, creep 
is said to be insignificant since the 
broad contact with the ground holds 
the unit in position as well, or better 
than if the unit had been placed on 
a conventional timber mat. 
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By D. A. KLEMME 


big Mis 


Safety Supervisor, Stanolind Oil & Gas Company, Tulsa 


Y 
t ice has real significance in 
our attitudes about the things we see. 
It adds meaning and aids expression. 
Visualize a scenic countryside. Can 
you imagine trying to describe such 
a scene without mentioning color? 

Color not only adds meaning, but 
also demands attention. The adver- 
tising industry long ago discovered the 
value of a splash of color on billboards 
and in newspaper and magazine ad- 
vertisements. This attention-demand- 
ing quality has naturally associated 
color with safety—red means stop, 
green go, and yellow caution. Even 
on busy thoroughfares color has been 
put to work to make efficient move- 
ment of traffic possible. 

Color brings its significance into 
everyday jobs in industry too. It has 
brought life to factory surroundings 
and heightened enthusiasm of work- 
ers. Pleasant color combinations in 
offices and plants reduce eye strain 
and the resulting body fatigue. 


Improve Safety Record 


By effectively using color, the oil 
industry can further improve its ex- 
cellent safety record. With a color 
code adapted to the kind of work 
done in the oil business, the men who 
use all the various tools and ma- 
chinery can instantly identify accident 
hazards and emergency equipment. 
Such a code will improve working 
conditions, expedite operations and 
reduce accident hazards. Of course, 
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full utilization of a standard color 
code would require cooperation be- 
tween the industry and the manufac- 
turers of its equipment. Both hazard- 
ous and emergency equipment should 
then be painted in accordance with 
an adopted color code before ship- 
ment. 

The idea of using color to promote 
safety has been developing rapidly in 
recent years. Before 1945 several in- 
dustries were using colors to identify 
accident hazards but there was no 
uniformity among industries or even 
within any one industry. In that year 
the War Department requested the 
American Standards Association to 
develop a uniform safety color code. 
In July of 1945 the ASA submitted an 





USE OF COLOR to promote safety, 
with a uniform code on all company 
equipment, enables hazards to be 
classified and marked so as to insure 
the proper attention from crew mem- 
bers. The author outlines the code de- 
veloped by his company which, pat- 
terned after that of the American 
Standards Association, is suitable for 
adoption throughout the drilling in- 
dustry. 





approved color code which has been 
printed and distributed by the War 
Department as Pamphlet Z 53.1. 

Since the printing of the color code, 
the oil industry has demonstrated con- 
siderable interest in the use of color. 
Several companies have been adapt- 
ing the code to their operations on an 
experimental basis. As a result of re- 
search in the use of color by the 
American Association of Oil Well 
Drilling Contractors and the UV. S. 
Bureau of Mines, a film on safety 
color code for drilling rigs has been 
produced. The Petroleum Section of 
the National Safety Council is also 
working on the adoption of a color 
code. 


Experimental Program 


In 1946 Stanolind Oil and Gas 
Company started an experimental 
color program to aid in the prevention 
of accidents. The company originally 
applied the code to drilling operations 
and later to oil field pumping units 
and truck automotive equipment. 
These experiments clearly brought out 
one fact—the success of a color code 
depends upon uniformity. The sub- 
stitution of colors—or too much color 
—will result in confusion. Color mark- 
ings must be kept at a minimum to 
allow proper emphasis. 

The safety color code Stanolind 
finally adopted is patterned after the 
one approved by the ASA. The asso- 


ciation has recommended which colors 
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should be used to identify hazards, 
and which colors for fire and other 
protective equipment. The application 
of a color code must, of course, always 
be subject to any established laws or 
regulations which apply to color, shape 
of markings or signs. 


Basic Code 

Basically, the Stanolind color code 
uses six colors: bright red, yellow, 
bright orange, green, white, and gray. 
Blue can also be used as an optional 
color. Each color has an associated 
symbol so that it may be identified 
by colorblind persons. The Stanolind 
code, which applies specifically to op- 
erations in the oil industry, is outlined 
in Appendix A. 

Stanolind’s color code recommends 
that the body parts of lease or plant 
machines and equipment be painted 
a gray-green; however, a company’s 
standard color (such as dark green, 
gray, brown or black, etc.) may be 
used, providing such background or 
body color is in contrast to code 
colors. Guard rails and enclosure 
guards are considered as body parts 
of a machine. 

Color codes for pipe lines in dif- 
ferent types of plants may vary due 
to the different types of products pro- 
duced. However, all gasoline plants, 
refineries, pilot plants, laboratories, 
etc., should have similar respective 
color codes. 

Pipe line color codes should not 
conflict with the colors used in the 
safety color code identifying othe1 
equipment or hazards. Lines may be 
painted a solid color or ringed with 
stripes at points where identification 
is desired but in either event the line 
should be plainly identified by a 
stenciled word or the chemical symbol 
between the painted rings on the line. 

When ordering paint, the identifi- 
cation of the specific color shade pre- 
sents a problem. To standardize on 
color shade, the suggested colors are 
listed below with the paint industries’ 
Munsell Numbers indicated. 


Color Munsell Order No. 
High-Visibility Yellow 2.5Y8/12 
Alert Orange 2.5YR6/18 
Fire Protection Red 5.0R4/16 
Safety Green 5.0G5.5/6 
Traffic Gray N/6 


Precaution Blue(Optional) 5.0PB5/10 


While the general scheme of the 
color code does not vary throughout 
operations within Stanolind, there are 
some minor changes in the way it is 
used for different kinds of equipment. 
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These changes are designed for 
more effective use of the color. Specific 
uses of color for rotary drilling rigs, 
pumping units, and flow treaters are 
explained in Appendix B. 

Although the Stanolind color code 
has not been perfected in every de- 
tail, it will be improved as time and 
experience teach better ways to use it. 
Observations have convinced the com- 
pany that a standardized safety color 
code in the petroleum industry would 
be a forward step in accident preven- 
tion. 

Perhaps the use of color may evolve 
in much the same way that the use of 
machinery guards did. When machin- 
ery guards were something new in 
safety, no guards were placed on the 
machinery at the time of manufac- 
ture. Now, however, it is almost im- 
possible to buy a piece of equipment 
that is not completely equipped with 
guards by the manufacturer. 

Unquestionably a proper safety 
color code for drilling rigs, pumping 
equipment and well servicing equip- 
ment will add materially to any pro- 
eram to reduce accidents. 

Seeing is believing. Making the 
safe way to use each piece of equip- 
ment visible is a forward step in 
safety. 


APPENDIX A 


General Outline of the Stanolind Oil and 
Gas Company Color Code 


RED—Bright red is the basic color for 
fire equipment, apparatus and _installa- 
tions. The symbol is a red square. It iden- 
tifies: 

Fire trucks, hose carts (not the hose), 
hydrants, ladders, hand tools, alarms, 
fixed installations, automatic systems, 
and fire doors. A hand extinguisher need 
not be painted red but is identified by 
a red outline painted on the wall be- 
hind it. The outline is six inches larger 
than the extinguisher and has the sym- 
bolic red square painted above it. This 
marking is not used on extinguishers in 
homes, fire houses, or vehicles. Fire 
houses have a large red square painted 
on each visible side. The word ‘Fire’ 
is painted in large white letters in the 
red square. 


YELLOW— Yellow, painted in diagonal 
2-inch stripes, signifies strike-against, stum- 
bling or fall-against hazards. The diagonal 
stripes also serve as a symbol. A solid, 
high-visibility yellow without black stripes 
is sometimes used on such equipment as 
traveling blocks on oil well drilling rigs to 
expedite painting. This color combination 
is used on: 

Pillars or posts, equipment which pro- 





jects out into a working area, guy wire 
coverings or flag boards, corner markers 
for storage piles, low or narrow door- 
ways, low overhead piping or equipment 
installations, hoist traveling blocks and 
hooks, rotary brake levers, dead ends, 
exposed and unguarded edges of plat- 
forms, pits, floor, belt or flywheel wells, 
top and bottom of ramps and treads of 
stairways and ladders, raised ledges or 
pipe or equipment in doorways or walk- 
areas that must be 


ways and work 


stepped over, ete. 


ORANGE—Bright orange is the color 
used to demand alertness. It should be used 
to mark dangerous equipment or point of 
operation that presents cut, bite or pinch, 
explosive and electrical shock hazards. The 
symbol is an orange triangle. It can be 
painted in a triangle of solid color or in 
2-inch stripes of solid orange. Do not use 
too much orange—it loses its effect. Very 
triangle is sufficient. 


often an orange 


Orange identifies: 

Cut, bite or pinch hazards: grinding 
wheel guide rest: strip along cutting 
edges of machines with shearing or cut- 
ting action; strip around body of pipe 
elevators; strip around head and along 
handles of tongs; boomer handles and 
cheaters; circle rim of catheads; lower 
portion of rams or chucks on punch or 
drill presses; rocker arms; exposed re- 
volving shafts; strip around lathe chucks; 
circle at edge of rotary table; slip han- 
dles; polish rod clamps; top flanges of 
well stuffing boxes; strip on gears and 
sprockets covered by enclosure guards; 
also the inside of such guards to direct 
attention that enclosure guard was not 
properly replaced, etc. 

Explosive hazards: a symbol is painted 
on floor just inside the door of dyna- 
mite storage; symbol on inside of door 
to field service dynamite and detonator 
storage words ‘Be alert” 
printed on symbols; strip around port- 


boxes with 
able containers of flammable liquids with 
name of content printed thereon; a large 
symbol placed on buildings or at areas 
that present an extra gas vapor hazard 
at plants or laboratories or other loca- 
tions with “Be alert” printed thereon, 
along with appropriate word identify- 
ing hazard, etc. 

Electric shock hazards: inside of covers 
of switch and fuse boxes, small symbols 
with words “Be Alert’ at knife 
switches, push button starting switches, 


open 
control panels, etc. 


GREEN—Green is the basic color for 
general safety equipment—for first-aid and 
personal protective equipment. The sym- 


bol is a green cross. It identifies: 
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J.R. Wyatt, driller for 
Moran Bros., Inc., Snyder, Texas, says: You can’t 

















a 


@ Mr. Wyatt says: “All of your ads have shown 
satisfied users of your ‘LB’ Rock Bits, so why 
not talk about your drill collars and tool joints, 
too. We have 18 Reed Drill Collars and a string 
of Super Shrink-Grip Tool Joints on this rig. In 
my opinion they are the best that money can buy 
for long life and complete dependability under 
all drilling conditions.”’ 


REED ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 
NEW YORK LONDON BUENOS AIRES 
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First aid equipment stored in other con- 
tainers or cabinets (the container has a 
symbol painted on it as a means of 
identifying storage location) and loca- 
tion of oxygen inhalators and stretchers. 


Personal protective equipment: Contain- 
ers for gas masks, self-sustained breath- 
ing apparatus, respirators, eye protec- 
tion, and safety deluge showers, etc., 
are painted green with the identifying 
words printed in white letters. Location 
of such equipment is marked by the 
symbol. 


General safety material: Bulletin and ac- 
cident record boards. (The size of the 
symbol and its background is propor- 
tionate to the size of the board. The 
symbol is centrally located at top of 
board. ) 


WHITE—Wtite markings outline traf- 
fic lanes and safe walking zones; white is 
also used on signs which promote good 
housekeeping. White lines 3 inches wide 
are painted on plant floors to show work 
area and to designate safe traffic lanes, 
fire lanes and safe working zones. 

GRAY—Gray is the basic color for 
drilling rigs. Gray is also used for marking 
trash cans and for signs and markings 
which stimulate cleanliness and good house- 
keeping. The symbol is a white star. A 
gray background is also painted on the 
walls behind this equipment, and a white 
star symbol stenciled either on the trash 
can or the wall above the background. 


BLUE—While not a part of the Stano- 
lind color code at present, royal blue can 
be used as an optional color to signify pre- 
caution. Electrical installations may be 
painted blue. Round signs painted blue 
with appropriate wording in white letter- 
ing are painted on machinery or equip- 
ment being repaired, out of service, not 
to be operated, etc. 


APPENDIX B 


Applications of Stanolind Oil and Gas 
Company Color Code to Rotary Rigs, 
Pumping Units and Flow Treaters 


Rotary Drilling Rig 


RED—Panel painted back of each ex- 
tinguisher, red squares to mark locations 
of fire extinguishers. 


YELLOW — Traveling blocks, hook, 
swivel, elevators, under side of the monkey 
board, rotary hose (steel). 


YELLOW IN STRIPES—Front edges 
and l-inch stripe on top of bottom steps 
and top steps on each flight of derrick 
stairs, cattle guard at entrance to lease, 
tong retractor post, rathole, edges of all 
raised platforms on the derrick floor, edges 
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of all steps around boiler and pumps and 
shale shakers, tong backup post; crown 


block black. 
ORANGE 


volving rotary table, 2-inch stripe along 
body of pipe tongs, handles of rotary slips, 
stripe around inside flanges of cathead, 
inside of all guards, inside cover of all 
electric handle for emer- 
gency throttle valve, handle for spinning 
cathead control, valves and valve handles 
and wheels on blowout preventer equip- 
ment, stripe on drum flange, stripe on 
lower edge of elevators, cover for mouse 


2-inch stripe at edge of re- 


switch boxes, 


hole, rotary drive bushing. 


GREEN Aid kit, the following 
safety signs: 
Safety First—Do not come on the der- 
rick floor without your safety hat. (One 
at each set of derrick floor steps.) Safety 
First—-Watch your step. (One at each 
step without handrails. ) 


First 


Safety First 
dition and in proper place on the work 
bench. (One on each work _ bench.) 
Safety First—First Aid Kit. (Inside 
building or tool house. ) 


Keep all tools in good con- 


Wear your goggles. (At grinding wheel.) 


GRAY—Basic color for drilling 
Color code markings are painted over the 
basic color. All trash containers are painted 
gray with a large white star stenciled over 
the gray. All walkways are painted with 
a white stripe along the outer edges. 


rigs. 


A sign should be prepared and placed 
beside the steps leading up to the rig plat- 
form to read as follows: 


KNOW YOUR SAFETY COLOR CODE 
FIRE PROTECTION RED 


Fire Equipment ........ (Symbol) 
ORANGE 

OS RE eee en ree (Symbol ) 
HIGH-VISIBILITY YELLOW 

Stumbling Hazards ..... (Symbol ) 
SAFETY GREEN 

es, Aa ge eee (Symbol ) 
GRAY AND WHITE 

Good Housekeeping .... (Symbol) 
PRECAUTION BLUE (Optional) 

PECCMMIOR i535 5csiekes (Symbol ) 


BLUE can be used as an optional color 
for painting outside of electrical switch 
boxes. 


Pumping Unit 


These specifications apply to all 
types of pumping units except stand- 
ard fronts and jack units. The color 
code markings are painted on the 
company’s basic color unless the basic 
color conflicts with the colors of the 
code. Where a conflict exists, the unit 
is painted an approved basic color— 
black or dark green, for example. 
Guard rails, hand rails and complete 





enclosure guards are considered a part 
of the body of the unit and painted 
the basic color. 


YELLOW IN STRIPES—Front edge of 
bottom and top steps to cranking plat- 
form, edges of cranking platform, floor 
block anchor, service unit anchor. 

ORANGE- Cranking wheel or crank 
a two-inch circie stripe on front and at the 
edge of the wheel or paint entire crank; 
radiator cap multicylinder motors—paint 
top of cap and a one-inch band around 
cap opening on radiators; unguarded mo- 
tor fans—a one-inch stripe across the tip 
of each fan blade on engine side only; belt 
and drive pulleys, brake and clutch wheels 
and sprockets or gears not completely cov- 
ered with an enclosure guard—paint the 
outside edge with a one-inch stripe allow- 
ing stripe to extend to the inside around 
the pulley or wheel if the outside edge is 
less than one inch; counterweights—paint 
the circumference surface allowing a two- 
inch stripe to extend over the edge and 
onto the outside surface of the weight with 
contour of weights. If preferable a two- 
inch stripe may be painted on circum- 
ference surface; pitman bearing (at crank) 
cap—paint the entire cap; beam hanger 
(horsehead )—-apply a two-inch stripe on 
sides, at front edge of hanger, with contour 
of hanger. Also paint bottom edge surface 
and one-inch stripe on front surface at out- 
side edges; bridle clamp—paint the clamp 
only; polish rod clamp—paint the entire 
clamp; polish rod stuffing box—paint the 
top half. If flange type, paint the top flange 
only; flywheels protected with open guard 
rails but not completely covered by en- 
closure guards—paint the center of the 
circumference surface with a two-inch 
stripe at the edge of the flywheel. Paint 
the end surface of the hub and shaft; com- 
plete enclosure guards—paint triangle sym- 
bol on the inside of such guards; inside 
surface of cover of fuse or switch boxes. 


GRAY—Debris receptacles—paint the 
entire can, putting a white star symbol in 
a visible spot. 


BLUE—(Can be used as an optional 
color). Electrically driven units—paint 
either the entire motor blue or the blue 
circle symbol thereon; paint all exposed 
electrical conduits; the outside of switch 
or fuse boxes. 


Flow Treater 


YELLOW IN STRIPES—If treater has 
steps and platform, paint front edge of 
bottom and top steps to platform. 


ORANGE—Paint a solid triangle over 
and larger than the opening (with opening 
centered in triangle) in the front plate of 
the burner through which the pilot light 
or burner is lighted; paint the entire torch 
handle used in lighting the burner. 
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DEVELOPMENT GF OIL well explo- 
sives with a view toward greater 
safety in handling, as well as in- 
creased control of the action of the 
forces released down the hole, is 
described herein. The explosive, 
packed in cartons, may be strung on 
a line and handled without hazard. 
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Threading the one-eighth-inch cable through the aluminum-lined hole 
extending lengthwise through cartridges. Note shoe with truncated 
cone tip which supports column. 


By ANTHONY GIBBON 


Mid-Continent District Editor 


‘Bae cost of shooting wells has un- 
doubtedly had some bearing on the low 
ultimate recovery of oil in place, and on 
the plugging of many wells because the 
results in some instances did not justify 
the cost of the shot, but more often be- 
cause the clean-out cost made the over- 
all cost of shooting prohibitive. Hence, 
there was a need for better explosives 
and better practices to effect more posi- 
tive results. 

Thinking on the subject of shooting 
wells with high explosives has changed 
considerably in recent years, since 
deeper, more costly wells make the pro- 
tection of greater investments a matter 
of serious concern. The producer no 
longer can afford to leave the design of 
his shots to rule-of-thumb methods, and 
he no longer considers that a shot is not 
satisfactory unless it results in the 
eruption of a large body of fluid and/or 
debris and requires a long cleanout pe- 
riod. While his final objective today is 
still much the same as it always has 
been, his approach now is along rea- 
soned lines because the stakes are higher 
and he has learned, often through costly 
or sad experience, that too much thought 


cannot be given to the shooting prob- 
lem if the desired results are to be 
secured. 

The requirements to be met have long 
been known, but a solution to the many 
problems stemming from the severe 
conditions of well shooting was a large 
order and presented obstacles which 
have seemed insurmountable. 

On the basis of experience, research, 
and experimentation, both in the labora- 
tory and afield, it has been found that 
it is a practical if not a physical impos- 
sibility to devise a one-package explo- 
sive which would adequately meet the 
many varied conditions of oil well shoot- 
ing by the simple expedient of varying 
the torpedo or package diameter. 

The net result has been the introduc- 
tion of three new oil well explosives 
which for purposes of description may 
be termed No. 1 and No. 3 (solid) and 
389-B (liquid) designed to give the pro- 
ducer a wide choice of action character- 
istics and enabling him to shoot with 
relative safety wells which previously 
could not be shot because of high tem- 
perature and/or pressure. Two of these 
explosives have been designed for wells 
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FIGURE 2. A 30-foot column of explosive being raised into the mast preparatory to lowering through 
the control head. This type explosive is designed for use in the average well, i.e., where the 
temperature does not exceed 165° F. 


of any depth wherein the temperature 
does not exceed 165° F., and the third 
for any well at any depth wherein the 
temperature does not exceed 325° F. Of 
the first two, one is a solid and the 
other a liquid explosive. Inasmuch as 
the performance of one is a practical 
counterpart of the other the operator 
who favors or requires a liquid explo- 
sive safer than nitroglycerin can now 
get it. 

No. 1 is a dense, cast explosive having 
a specific gravity of 1.57. A cylinder 
shell, or cartridge, of laminated paper 
and aluminum foil forms the mold into 
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which the explosive is poured while in 
a semi-molten or slurry state. Cartridges 
are made in sizes ranging from 3% by 
12 inches to 5% by 12 inches. An alu- 
minum tube (3/16 inch inside diameter) 
is centered in the cartridge to provide 
a means for threading a number of such 
cartridges on a small wire line so that 
a continuous semi-rigid column of ex- 
plosives is formed (Figure 1). Such an 
assembly has advantages where the pos- 
sible forcing of metal into the face of 
the formation by shooting is objection- 
able, although these cartridges can be, 
and often are, run in the conventional 


metal torpedo shell. It is a high explo- 
sive of exceptionally low sensitivity to 
friction and impact, requiring a strong 
impulse to detonate, but when properly 
initiated the detonation proceeds at a 
uniform rate and is unaffected by aver- 
age well pressures. Besides this safety 
feature, it was developed for increased 
fracturing range, better fracture pattern, 
and reduced cleanout time. A_ special 
primer is employed with it so that it can 
be exploded by means of the conven- 
tional time bomb. 

Theoretically, this explosive is not as 
strong as liquid nitroglycerin but the 
energy it develops is efficiently applied 
to the formation because of the lower 
application of energy with a 
local 


rate of 
consequent minimization of the 
pulverization of the bore hole. 

No. 3 is an insensitive solid explosive 
with a specific gravity of 1.45, consid- 
erably stronger and with a much higher 
detonation rate, designed for the in- 
creasing number of deep, hot wells hav- 
ing a temperature range of from 165° F. 
to 325° F. 

The 389-B liquid explosive has a spe- 
cific gravity of 1.51 and is a counterpart 
of No. 1 and can be employed in the 
conventional manner in any well in 
which the temperature does not exceed 
165° F. It is used to effect wider frac- 
ture pattern for input and output wells 
Brad- 


Mid- 


in water-flooding operations in 
Indiana and the 


ford, Illinois, 


Continent. 





FIGURE 3. A column of the explosive suspended 

in the well bore preparatory to lowering. Stretch 

has been taken out of cable, and clamp is being 

placed on cable to hold column in rigid 
alignment. 
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Portable Unit "i 
To Service and Pump | 
Rig Water Wells jal } 


By GILBERT M. WILSON 
Pacific Coast District Editor 





In FIELDS where a centralized or 
accessible source of water for drill- |} £ 
ing purposes is not readily available, 
the expense and effort necessary to \ 
drill and equip a water well repre- \¢ 
sents one of the more important cost 
items connected with rigging-up at 
a new location. Generally speaking, 
there are not many ways in which ern 
cost of drilling a water well can be ar 
reduced, but there are ways in which 
worthwhile savings can be effected 
in the servicing and operation of the 
well. 

An excellent example of one way 
in which such savings can be realized 
is the portable combination water 
well servicing and production unit 
employed by a company in the West 
Texas area. Illustrated in Figure 1, 
this compactly arranged unit is de- 
signed to pull and service a well up 
to 200 feet deep. When the well is 
put on, the same engine that was 
used for running tubing then is used 










































® CONTINUED ON PAGE 130 









FIGURE 1 (top). View of combination servicing 
and pumping unit showing manner in which two- 
legged mast of 42-inch drill pipe is mounted 
and method of hanging the two crown sheaves. 
Tubing and rods are stored in box of 2-inch 
wooden planking. 













* 







FIGURE 2 (center). Rear view of portable unit 
showing how fuel tank and small hoist are 
mounted on the all-welded skid base. Angle iron 
reinforcing at corners of wooden storage box is 
welded directly to the skid base. 















* 







FIGURE 3 (below). Converting from a service 
unit to a pumping unit requires only the substi- 
tution of a V-belt sheave and belts for the 
sprocket and chain drive used for pulling. Single 
drum hoist is visible at left and rear of engine. 
LPG fuel tank is mounted behind engine. 
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Practure Sludge 


—A Basic Factor in Sand Plugging 


By F. R. COZZENS 


Equity Oil & Gas Company, Stockport, Ohio 


= factors often retard the 
course of a repressuring agent through 
an oil-bearing formation. One such 
factor commonly’ encountered _ in 
water drives is fracture sludge, which 
originates when a well is shot, or 
where the sand-bore is fissured with 
acid, or by hydraulic pressure proc- 
esses. 

In composition, fracture sludge is 
not radically different from several 
other sludges which affect the produc- 
tion of oil. The substance is an oil- 
water emulsion, infused with air and 
gas, and thickened to spongy con- 
sistency with shattered elements of the 
sand-structure, principally clay, gyp- 
sum, and lime. Agitation readily sepa- 
rates it from drill-cuttings and other 
sand-bore residue, and it is capable of 
suspension in either oil or water. Espe- 
cially characteristic, however, and by 
far the most detrimental feature of 
fracture sludge is its origination at 
the formative stage of a well’s exist- 
ence—when it is being readied for 
service, and before its economic value 
has been established. At this salient 
stage, certain adverse factors can par- 
tially ruin a fissured pattern before it 
has had an opportunity to function to 
any practical advantage. Through 
timely occurrence and versatile move- 
ment, fracture sludge is physically 
tailored to become the basis for a 
variety of such obstructive actions, 
and by its unique behavior within a 
fracture system many inputs are dam- 
aged through the entire induction pe- 
riod, despite the use of a stable flood 
water. 

Well completion studies show that 
anywhere from 10 to 100 or more gal- 
lons of sludge are produced at a frac- 
turing operation, and field practice 
proves that only in exceptional cases 
is more than 50 percent of the accu- 
mulation removed at the initial clean- 
out, which is, or should be, a very 
essential part of a well completion. 
Many cleanout crews overlook the 
fact that the bulk of the sludge is 
produced within the sand fractures, 
instead of within the annulus, and 
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THE AUTHOR describes the 
type of sludge frequently 
formed and left during the drill- 
ing in and ultimate completion 
of a water input well, and sug- 
gests remedial treatment during 
that period so the well will be 
able to take full flood volume 
from the initial tie-in to the 
system. 











that considerable residue often re- 
mains within the fracture radius after 
the sand-bore has been cleaned to 
bottom, and washed or swabbed. A 
very few gallons of sludge, caught and 
held within fractured dips and re- 
cesses, is sufficient to damage an in- 
put, especially because its fracture 
functioning is exactly reversed from 
that of a producer. 


Preparing An Input 


In completing a producing well, all 
energy or effort is directed toward the 
sand bore, and much of the residue 
remaining in the fractures is eventu- 
ally washed into the well by incoming 
fluid. In preparing an input, however, 
fluid drainage from the sand, after the 
initial cleanout, is permitted for only 
a brief time. Generally, the induction 
of water is started immediately, and 
consequently any remaining sludge is 
pressured farther into the fractures. 
When the profile limits are reached, 
the sludge burden is deposited within 
the minute fractures and fissure-tips, 
so that a marginal ring of plugging 
agent more or less encircles the entire 
fissured radius. Once seated and dis- 
tributed along the boundaries of a 
pattern, the residue, except for seg- 
ments, can not be backwashed. Un- 
fortunately also, flood water, regard- 
less of treatment, will neither break- 
up nor penerate an oil-water emulsion, 
so additional energy is required on 
the input to force the repressuring 
agent around the plugged line. This 


circuitous route necessitates channel- 
ing to a certain extent, and by that 
process areas of productive sand above 
and below the plugs are bypassed en- 
tirely. Due to the slow-up in fluid cir- 
culation, caused by partial plugging 
of the affected sand-areas, other ob- 
structive elements often become ac- 
tive, principally organic growths and 
mineral salts which are assembled by 
the sludge from the sgnd_ water. 
Sludge specimens taken ffom an af- 
fected input are invariably found to 
be teeming with bacteria of various 
types, and in some areas, the initial 
inoculation is believed due to the use 
of surface, or contaminated water as 
a cleanout fluid. Regardless of theory, 
however, sludge emulsions are known 
to be especially attractive to low forms 
of such growths, and their rapid mul- 
tiplication and release from sludge 
masses into the flood stream partially 
explains the dense bacteria count, 
often observed in the water at a pres- 
sure break-through on _ producing 
wells. 

No method yet devised will prevent 
the formation of sludge at a sand- 
fracturing process. However, — the 
quantity can in many cases be reduced 
by avoiding techniques which cause 
excessive shattering, such as the ex- 
tremely hard shooting of loose sand, 
or exceptionally high pressures which 
cause non-soluble sand structure to 
disintegrate when acidizing, or when 
inducting chemical combinations as 
fracturing agents. Sludge formation is 
usually most generous when explosives 
are stemmed heavily with sand or 
cement, and appears to be produced 
least with the newer “sand-splitting” 
methods, whereby chemical solutions 
are pressured into the strata to in- 
crease effective permeabilities. 

Admittedly, the production of any 
element likely to plug or obstruct an 
area of sand should be curtailed as 
much as possible, but field practice 
reveals that in the great majority of 
cases the production of sludge is less 
important than its elimination from 4 _ 
newly fractured well. In a practical 
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sense, sludge becomes a potent plug- 
ging agent only when retained within 
a fissured pattern. Its elimination 
from the pattern depends to a con- 
siderable degree upon sand reactions 
to the fracturing method used, and 
the problem is especially stubborn 
in strata where reservoir energy 
is relatively low. Plugging dis- 
turbances are the most common in 
such strata, and since they can so 
often be traced basically to conditions 
resulting from ineffective cleanouts at 
well completions, special attention is 
now being applied to that phase of a 
flooding program, with interest cen- 
tered particularly upon the cleaning 
and conditioning of inputs. 

Under schedules now being fol- 
lowed in Eastern fields, the initial 
step in a well completion cleanout is 
to encourage regurgitating actions 
from a newly-made pattern, which 
means a speedy release of burden- 
tension within the bore, so as to 
allow a free back-flow from the frac- 
tures. Where the fracturing is done 
with explosives, a partial release of 
burden-tension is often accomplished 
by using a light water stemming (3 
to 5 quarts of water to 1 quart of 
explosives) over the charge, which 
permits much of the residue to be 
forced out of the annulus. With other 
fracturing processes, burden-tension is 
relieved by prompt bailing of the 
spent agent before it has had an op- 
portunity to “head up” in the sand 
bore, or to exert undue pressure 
against the fractured face. The early 
lifting of burden is conceded to be of 
special importance because bore-spoil 
is often capable, by sheer weight, of 
self-induction into fractures of a low- 
resistant sand. 

In the initial stage of a cleanout, 
the bailer or sand pump becomes the 
most essential tool, the drill being run 
only when necessary to mix the spoil, 
or to pulverize rock, or other coarse 
material. The main objective for this 
is to limit agitation as much as possi- 
ble, so that less sludge is separated, 
and more of it can be bailed out with 
the base residue. Long and continu- 
ous stirring with the drill, after the 
spoil has been rendered to bailing 
condition, adds considerably to the 
time and cost of a cleanout job, and 
provides no beneficial results in the 
processes involved. It is also unneces- 
sary, and sometimes detrimental, to 
add more water than is actually re- 
quired to render the spoil to slurry 
consistency. 

When the annulus has been cleared 
to the base of the producing sand, or 
slightly below it, the sand bore cavity 
is given a thorough washing out, and 
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bailed dry. Operations are then sus- 
pended for 36 to 48 hours, after which 
a secondary cleanout is made. The 
waiting period is to encourage drain- 
age into the annulus from the newly- 
fractured pattern. Resultant spoil (oil, 
water, sand elements, etc.) is bailed 
out, and the sand bore given several 
washings with salt water, or a locally 
prepared brine, these washes being 
jetted, if possible, against the sand 
face. A gradual increase of gas or oil 
following the washings is a favorable 
indication that the fractured system 
is clearing up. Any projection or 
pocket which has been extended below 
the sand to facilitate cleaning is then 
plugged back to oil productive hori- 
zons with plastic plugging materials 
or cement. Back-plugging must be 
carried out by steel line measurements, 
taken before and after the job. Other- 
wise, stretches of productive and 
floodable pay may be sealed off, or 
induction energy wasted later in thief 
formations below the sand base. It is 
also advisable at this stage to deter- 
mine and prepare positions for desig- 
nated packers, and to recheck the cas- 
ing shoulder for possible damage dur- 
ing the fracturing process. It is espe- 
cially necessary to make certain that 
no beds of fractured shales above the 
sand top are left exposed to water in- 
duction. If after all necessary altera- 
tions have been made on the sand 
bore, and the walls appear to be 
standing firm, so that wash-water is 
returned comparatively clean, the 
prospective input can generally be 
considered safe for water induction 
purposes, providing the initial injec- 
tions are back-washed. Back-washing 
the fractured radius with a stable 
(chemically treated) flood water be- 
fore any continuous pressure is ap- 
plied is considered the final major re- 
quirement for an input completion 
cleanout. 


Sludge Inspection 


Any structural complications or un- 
usual disturbances observed during 
any phase of a cleanout process should 
be investigated and the cause deter- 
mined before an input is connected 
with a compressor. Many characteris- 
tics, relative to structural conditions 
within a well, are revealed by the 
nature of fracture-sludge, which be- 
comes prominent, and can be readily 
identified in the wash-water bailed, 
or back-washed from the sand bore. 
Sludge specimens, if at all possible, 
should be given laboratory inspection 
and analysis because the percentage 
and arrangement of constituents often 



















disclose, to a marked degree, the 
sand’s potential ability to take flood 
water. Types of bacteria and plant 
growth can thus be determined, and 
the speed of multiplication and release 
of such growths can be demonstrated 
by observing the brief lapse of time 
required for a vat of sterile water to: 
become densely infested from a single 
sludge segment. 
In lieu of laboratory service, sludge 
specimens should be firmed on white 
cardboard and given rigid inspection 
under a magnifying lens of at least 
ten power. Under normal conditions 
fracture sludge should appear gra 
in color, somewhat soapy, and fee 
gritty when compressed in the hand 
Black, greenish, or slimy sludge, having 
a rank, stagnant odor, generally indi 
cates a nearby abandonment, or the 
immediate radius of a former flood 
into which fractures from the new 
well have penetrated. Watered-ou 
sand, appearing in sludge, is extremely7 
soft and mushy, and much of it settles” 
out when the segment is compressed. 
Highly colored sludge or segments ap- 
pearing in various colors is usually in- 
dicative of shale beds or lenses some- 
where within the fractured pattern. 
Gluey or clayish sludge _ reveals 
authentically the condition known to 
drillers as “mudding-up” or plastering 
of the sand face during or after a 
fracturing process. Blame for this con- 
dition is often placed upon the frac- 
turing agent, when in reality the coat- 
ing is fracture sludge, heavily infused 
with clay. In many wells, this congeal- 
ment over a sand face defies a clean- 
out procedure until the plastered sur- 
face is scaled off, which generally re- 
quires the use of a heated wash-water. 
The customary practice is to heat the’ 
water to a temperature of 120 to 
150° F. in a metal drum of 10 to 15 
barrels capacity, and release the fluid 
into the sand bore through a string of 
line pipe. Similar heating effects can 
also be obtained by filling the sand 
bore cavity to three-fourths its capac- 
ity with cold water, and raising tem- 
peratures with an electric heating 
unit, or by using chemicals, such as 
calcium carbide or caustic soda (lye), 
in proportions of 50 pounds of car- 
bide or lye to each barrel of water 
carried in the sand bore. This fgrmula 
is approximately one-half the quan- 
tity of chemicals ordinarily used in 
the regular reconditioning of aged 
wells, and although temperatures gen- 
erated by the reduced ratios seldom 
exceed 100° F., they are generally 
quite sufficient to cause the plastered 
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sand face surface to scale, or slough 
off into the bore base where the resi- 
due can be bailed out. When using 
either carbide or lye for sludge-scal- 
ing, bailing is begun immediately after 
chemical agitation ceases in the sand 
bore, and should be completed while 
the spent fluid is still hot. 


Possible Damage 


Producing wells and inputs - alike 
can be damaged seriously by a sludge- 
coated sand face, and the condition 
should be detected and remedied early 
in the cleanout process. Shale sedi- 
ment, released from stretches of open 
or uncased hole above the sand, often 
unites with sludge in the bore base to 
form a glutenous substance which 
gums, or plugs a bailer, making spoil 
removal difficult. The condition, how- 
ever, can be relieved in most wells by 
immersing the dart and bailer-bottom 
in gasoline, just prior to sunning. 
Where lime or other calcium deposits, 
instead of clay, are predominating 
factors in the sludge, bore-washings 
with a 10 percent solution of hydro- 
chloric acid give excellent results. In 
some areas, acid water or brine is used 
as a primer for a new input before a 
regular flooding process is introduced. 

Assuming that the flooding water 
has been chemically treated, or other- 
wise stabilized in accordance with sand 
conditions, its initial induction into a 
newly cleaned input is applied with 
just enough energy and volume to fill 
(approximately) the fractured pattern 
to its potential capacity. Pressure is 
then released, allowing back-drainage 
into the bore. Returned water is at 
first cloudy, perhaps muddy, but gen- 
erally, the condition clears up after 
three or four such injections, so that 
the completed input can be safely in- 
cluded in the repressuring set-up. 
From thence on, the situation, as far 
as fracture sludge is concerned, is be- 
yond the operator’s control. Whatever 
percentage of the substance that has 
escaped prior detection, is eventually 
pressured into the fracture tips along 
the margins of the pattern, where its 
removal is impossible by any method 
yet devised. After continuous water 
induction has been carried on for 
weeks or months, the only practical 
procedure on a sludge-damaged well 
is to expedite the functioning of un- 
impaired fractures as much as possible 
by (a) increasing pressures as restric- 
tions justify, (b) more generous use 
of chemicals to hold down bacterial 
and fungus growths, (c) using the 
well only as an auxiliary input. 

In very severe cases, where many 
plugging actions have developed, it is 
often more economical to plug the 
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Portable Unit 


® CONTINUED FROM PAGE 124 


to pump the well, the conversion 
requiring only the installation of a 
V-belt pulley to replace the sprocket 
and chain drive used for pulling. 
Complete in every detail, the unit 
has built into it not only the engine, 
drawworks, mast and fuel tank, but 
also a permanent base for the turbine- 
type pump head and a heavy two- 
inch plank box in which the three- 
inch tubing and rods are carried. 
The skid base of the unit is made 
of 54-inch pipe and measures about 
14 feet in length by slightly over 
eight feet in width. The two-legged 
mast, approximately 13 feet high, is 
made of 4'%-inch drill pipe. The 
mast legs, at the base, are 76 inches 
apart on centers. The pulling line 
is one-half inch cable. The two 
small crown sheaves are suspended 
by hooks from a piece of heavy 
plate welded to the under side of 
a horizontal pipe cross arm. ‘This 
arm rests in saddles cut into 
the tops of the two mast legs and 
is secured in position by a pair of 
bolts which run through the ends 
of the horizontal pipe member and 


cross 


affected well and drill a 
These potentialities should always be 
kept in mind whenever there is a 
tendency to relax efforts, or to elimi- 
nate essential details during the initial 
cleanout at a well completion, because 
at no other period of a well’s existence 
can more sand plugging problems be 
averted. Cleanout practices are now 
being designed to prevent many such 
problems, and they tend to reduce the 
costs of an individual job by conserv- 
ing time and labor which was formerly 
spent unnecessarily upon the annulus. 
During the initial cleanout, the an- 
nulus is less important than the frac- 
tured system which surrounds it, be- 
cause in relieving the fractures of 
spoil, the annulus is also unburdened 
through the routine process. An effi- 
cient and effective cleanout therefor 
begins with the fractures and is fin- 
ished at the annulus, making the over- 
all process less tinkerish and less pro- 
tracted. When conserved energy is 
thus used to better advantage, all es- 
sential objectives are attained, and 
each new completion means additional 
oil, and a more uniform recovery at 
less expense. 


new one. 


attach to clips welded to the side 
of the mast a few inches below the 
top. When necessary, the mast is 
lowered by removing the upper cross- 
arm and unscrewing the two legs 
from the tool joint fittings welded 
to the base. 


Completely Equipped 


Everything required to equip and 
operate the well is contained on the 
skid base. Centrally located at one 
side of the base is the 24-horse- 
power engine and immediately be- 
hind it is the butane or propane 
fuel storage tank. Mounted opposite 
the engine and fuel tank is a wooden 
box running the length of the skid 
base and in which are carried the 
ten-foot joints of tubing and rods. 
The box is 24 inches wide by 28 
inches high, over-all, and is made 
of heavy two-inch planks reinforced 
at the ends with angle iron, upright 
corner members of this angle ma- 
terial being welded directly to the 
base. In the center, immediately be- 
hind the engine shaft, is the small 
sprocket and chain driven single- 
drum hoist. A pipe extension handle 
added to the brake lever extends up 
over the engine and down toward 
the well head where it is convenient 
to the operator when he is operating 
the hoist. To change over from 
hoisting to pumping, it is necessary 
only to remove the small sprocket 
from the end of the engine shaft 
and replace it with the three-groove 
V-belt pulley, then connect the belts 
to the turbine pump head. The pump 
head is bolted to a permanent base 
mounted on the front end of the 
skid base. 

Typical of the efficiency and type 
of work that can be done with the 
unit is the example of the time re- 
quired to put on production the par- 
ticular well illustrated. The wet] was 
165 feet deep and the pump was set 
at 145 feet. Using a four-man crew, 
it required only approximately 1% 
hours to run in tubing and _ rods, 
hook up and start the pump and 
have water coming through the lead 
line. 

The completeness with which the 
compact unit is equipped, the ease 
with which it can be moved from 
location to location in the field, and 
the relatively small initial capital out- 
lay that is required in building the 
unit, have combined to bring about 
substantial savings in rigging-up oper- 
ations necessary before drilling opera- 
tions can be commenced. 
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Some important facts for men concerned with... 


REDUCING EQUIPMENT MAINTENANC 


> 


WHICH POLISHED ROD has 
seen greater corrosive service? 
Rod on left, showing effects of 
serious pitting and corrosion, is 
a steel rod used about 3 months 
in an Oklahoma field. Rod on 
right is Monel, after 5 years’ ser- 
vice in the same well. 











and REPLACEMENT COST 


In corrosive wells, Monel® equipment sets records for 
economy and long life. 


Monel lasts where the going is tough — in gas lift devices, 
pump parts, orifice plates, and many other types of 
oil field equipment. 


Here’s why. Like all INCO Nickel Alloys, Monel is 
non-rusting. It is highly resistant to the corrosive action of 
sour crudes. It does not accelerate corrosion in other metal parts. 
It withstands cutting by high-pressure gas, resists abrasion 
and erosion by entrained solids over wide ranges of 
temperature, pressure and velocity. 


In addition, Monel possesses great tensile strength and 
exceptional toughness. (See table of Mechanical Properties.) 
When used for parts subjected to alternating stresses in the 
presence of corrosives, Monel’s retention of fatigue strength is 
particularly evident in lengthened equipment life. 


Years of service in unusually corrosive areas — notably 
those of west Texas and New Mexico — prove the superiority of 
Monel for use under conditions that rapidly weaken and destroy 
less rugged metals. 


Consider Monel whenever you need a tough metal for a 
tough job. Write for our illustrated booklet, Controlling Corrosion 
in Petroleum Production Equipment. It contains individual 
sections dealing with exploration and drilling, pumping, 








AFTER A 104-DAY RUN in sour 
crude, this standing valve puller 
brought out the standing valve 
on the first try. Note the effects 
of corrosion on the steel crown of 
the puller. Compare with Monel 
spring which is still in excellent 
condition. 


MECHANICAL PROPERTY RANGES OF MONEL 






































Tensile Properties Hardness 
Form ond Condition Po Tensile Elonga- 
wo Strength tion 
(0.20% fa ote Rockwell B 
offset) i - “4 
1000 psi. eh os 
Rod and Bor 
Cold drawn 
Annealed ..........%f 25-40 70-85 50-35 60-75 
As drawn 55-120 85-125 35-17 85-23° 
Hot rolled 40-65 80-95 45-30 75-90 
Forged, High Tensile 60-85 85-110 30-20 84-97 
Sheet and Strip 
Std. ¢.r. sheet ... ‘aie 25-45 70-85 50-35 61-73 
Spec. ¢.r. sheet and strip 
MOI 6. so idviewsete 25-45 70-85 50-35 73 max. 
Hard sheet ........... 90-110 100-120 15-2 93 min. 
Full-hard strip ....... 90-130 100-140 15-2 98 min. 
“'35"' sheet 45-65 78-85 40-20 74-89 
Tubing, cold drawn 
Annealed Sagi 25-45 70-85 50-35 75 mox. 
Stress Equalized ........ 65-120 85-125 30-10 90-23° 
*Rockweil C Scale 
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and gas control. It brings you the details of typical performance 
and service records. 


This booklet also tells how you can get free technical 
advice on the selection of materials for severe service, and 
contains a listing of valuable bulletins and literature that have 
been prepared for your use. Write us — now — for your copy. 
No obligation. 





USE MONEL TO CUT REPLACEMENTS OF... 
Ball and Seat Valves ... Chokes .. . Drill Collars 
... Gas Lifts... Gauges... Instrument Parts... 
Polished Rods... Pump Shafts... Springs... 
Subs... Valve Stems .. Wire Lines... Working 
Barrels... and many other items of oil field 
equipment. 











THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MO ed Ps L. ee YOUR PARTNER IN PROGRESS 
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Well Slowouts 


In California Drilling 


By A. J. HORN 


Petroleum Engineer, Standard Oil Company of California 


Before outlining several suggestions 
for preventing well blowouts, it is ap- 
propriate to recall a portion of the ex- 
cellent publication on this subject by 
M. T. Works.‘ Referring to the use of 
preventive measures which might be 
taken after 
blowouts, Works states: 


listing the causes of we'l 


“Upon doing this (listing the preven- 
tive measures) one may easily say 
that the problem is quite simple, and 
that there is no reason for there ever 
being any more blowouts. This would 
be the correct answer if it were not 
for a very important factor, and that 
is that wells are drilled by men, and, 
consequently, the human element is 


likely to upset the nicest of plans 
and calculations.” 
An examination of the record indi- 


cates that men involved in well drilling 
were responsible by their actions and 
their thinking, or lack thereof, for the 
conditions leading to about 60 percent 
of the well blowouts. To be fair, these 
actions and thinking are often governed 
by other considerations in the complex 
art of drilling wells for oil and gas. 
Certainly, the men did not intentionally 
create those situations which caused the 
well blowouts investigated in this study. 
But usually it can be determined that a 
lack of certain information, or a lack of 
the knowledge of the necessity of that 
information, underlies the error in ac- 
tions or thinking which precipitates a 
disaster of this nature. 

Who are men the basic 
responsibility for the prevention of blow- 
out conditions? The answer is the engi- 
neer in the planning group, the driller 
in the operating group, and the super- 
visor in the management group. The 
representatives of these groups can pre- 
vent most of the blowouts -y proper 
consideration of those conditions which 
lead to the loss of primary and second- 
ary control over the formation pressure. 


those with 


Prevention of Loss of Primary Control 
Over Formation Pressure 
Reduction in Fluid Level by Lost Circulation 

General: The histories of surrounding 
wells in development and exploratory 
operations should be reviewed carefully 
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PART 2—CONCLUSION 


to determine the lost circulation zones 
and the depth relationship of these in- 
tervals to the blowout zone. The prepa- 
program, the 


and 


ration of the drilling 
amount of mud 
the purchase of mud materials depends 
upon the and 
these zones. 
Engineering Planning: The nature and 
location of the lost circulation intervals 


storage facilities, 


location seriousness of 


will determine the type and density of 
fluid, and the 


basis of 


the drilling well casing 


program. On the drilling ex- 
perience in a particular area, considera- 
tion should be given to methods of pre- 
cluding or overcoming lost circulation 
before drilling into the potential blowout 
zone by (a) the addition of remedial 
materials; (b) the use of batches of 
rapidly mixed, high viscosity mud; (c) 
the cementing of the loss zone. In the 
event that circulation cannot be satis- 
factorily maintained or recovered before 
penetrating the blowout zone, casing 
must be cemented to exclude the trou- 
drilling 


blesome interval or 


surface equipment must be installed be- 


pressure 


fore proceeding. 

Operating Practices: The maintenance 
of adequate but minimum drilling flui: 
density is necessary to preclude loss of 
fluid in troublesome areas. A sufficient 
suitable remedial 
mud should be 


supply of materials 


and mixed present at 
the rig site for immediate use upon en- 
countering fluid loss. An adequate mud 
cleaning system is required to prevent 
continuous increase in density by reten- 
tion of cuttings in the fluid. 

Although not 
in California at the present time, con- 
siderable benefit may be 
troublesome areas by the installation of 
with means for 


generally the practice 
expected in 
a pit level indicator 
transmitting a continual record to the 
driller’s position on the floor. It is sus- 
pected that often fluid losses increase 
gradually before complete loss is experi- 
enced and the indicator should provide 
easy observation ‘of this occurrence in 
time for proper remedial measures. 
After penetrating the potential blow- 
out zone, the maintenance of low gel 


recommended in order to 


initial breakdown 


strength is 
prevent recurrence or 
of potential loss zones during the run- 
ning of drill pipe. Proper conditioning 
of the mud to obtain low viscosity and 
gel strength is required prior to the 
running and cementing of casing because 
a large running-in pressure will be ob 
tained with high gel strength fluid in the 
small annular space. Tyo avoid the chance 
for breakdown of possible or known lost 
circulation zones in holes also exposing 
a potential blowout zone, it may be well 
to consider carefully the merits of recip 
rocation of the casing during cement 
displacement. A study of the magnitude 
of the pressure increases (and decreases) 
as reported by Cannon’ indicates that it 
is doubtful if 
should be used where danger of serious 


this cementing method 
lost circulation exists. 

Where serious losses may occur, ce- 
ment containing bentonite or remedial 
material should be used as a means of 
preventing loss during displacement of 
the lower density mud by the cement 
slurry. 

When a fluid change is made during 
completion operations from a normal 
water-base or oil-base drilling fluid to a 
circulating fluid composed only of water 
or oil, extreme care should be exercised 
to maintain a full column of fluid and to 
prevent any contamination of the fluid 
by formation gas. In the event that 
either of these precautions cannot be 
followed with a potential blowout zone 
exposed in the bore hole, a change to a 
suitable fluid should be made immedti- 


ately. 


Insufficient Drilling Fluid Density 
General: Ordinarily there should be 
no excuse for a blowout from the ob- 
jective zone of a development well be- 
cause of insufficient mud density, in the 
absence of lost circulation difficulties. In 
fields of 


California, however, there is always the 


the usual complexly faulted 


possibility of penetrating a previously 


undrained or unknown reservoir, pat- 


ticularly that of a shallow gas accumtU- 
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lation. It has been the practice of at 
lease one operator in California to main- 
tain a drilling fluid density which will 
provide a static pressure of not less 
than 500 psi in excess of that required 
to balance the formation fluid pressure 
at depths below about 3000 feet. A 
similar minimum pressure excess is used 
in other drilling areas.* From the deter- 
minations involving gas cutting, static 
pressure reduction by pipe withdrawal, 
and the possibility, but bad drilling prac- 
tice, of infrequent hole filling, it appears 
that this pressure excess is a reasonable 
minimum to be maintained. In many 
drilling operations, the pressure differen- 
tial probably is considerably greater 
than this amount. The use of a pressure 
excess greater than 500 psi is not recom- 
mended as a general practice because of 
the added drilling fluid maintenance 
cost, the increased danger of loss of 
circulation, and the greater filtrate in- 
vasion and wall cake thickness within 
the productive section. It is regarded 
aS a poor economic policy to increase 
the density of the drilling fluid to an 
excessive value in order to preclude 
failure on the part of drilling personnel 
to maintain a full column of fluid to the 
surface at all times. 


Engineering Planning: The choice of 
drilling fluid density should be based on 
that required to successfully drill nearby 
development and exploratory wells with 
similar casing programs and objective 
zones. For those exploratory operations 
in areas where little or no drilling has 
been done previously, formation char- 
acteristics should be estimated by 
consultation with the geologist. Areal 
consideration of formation pressure 
characteristics in the particular geologic 
province will not necessarily indicate, 
however, the drilling fluid pressure re- 
quired at a particular location. In de- 
velopment operations, adjacent electric 
logs should be analyzed carefully for 
possible shallow gas accumulations 
above the objective zone, particularly in 
complexly faulted fields. The investiga- 
tion of well blowouts has found that 
these shallow gas sands usually exhibit 
abnormal pressures. Therefore, an arbi- 
trary pressure excess, say 500 psi, may 
require a considerably higher drilling 
fluid density than that indicated by con- 
sideration of only the objective zone 
pressure. In the case of a shallow gas 
sand near 2000 feet with a formation 
pressure gradient equivalent to the hy- 
drostatic gradient (0.44 psi per foot), a 
pressure excess of 500 psi requires a 
drilling fluid density of 100 pounds per 
cubic foot. Since static pressure reduc- 
tions from the causes previously dis- 
cussed are of less magnitude at the 
shallow depths, this 500 psi pressure ex- 
cess is often not maintained. In addi- 
tion, because of lost circulation diffi- 
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culties and drilling economics, it is 
usually not practical to use such high 
fluid densities. Hence extreme care 
should be taken, when drilling into or 
through shallow gas sands, to provide 
minimum pressure reductions from the 
various causes discussed above. 


The casing program should be re- 
viewed for the possibility of cementing 
the surface casing or a protective string 
in a competent shale; below possible or 
known shallow gas sands in order to 
exclude them from the hole before 
further drilling, particularly if loss of 
circulation is anticipated below high 
pressure gas sands, 


Operating Practices: For water-base 
drilling fluids, the choice of clay will 
depend on the density required to con- 
trol a potential blowout zone and yet 
permit penetration of lost circulation 
zones. The various bentonites and com- 
mercial clays in California provide fluid 
densities from 67 to 85 pounds per cubic 
foot without weighting agents. If it ap- 
pears that densities will be required at 
values above this range or if it is de- 
sirable to use a lower density type of 
bentonite or commercial clay, then suffi- 
cient additional weighting material 
should be maintained at the rig site so 
as to be readily available at the time of 
a potential or actual well blowout. 


It is desirable to install a mud density 
meter on all exploratory wells and on 
those development wells which are 
drilled in areas of abnormal pressure 
gradients. A recording feature should be 
included with this instrument, as in the 
case of the pit level indicator. The 
driller is then aware at all times of the 
circulating fluid density, thus being 
warned of any contamination of the fluid 
by extraneous gas or water entry as 
soon as the fluid reaches the surface. 

The fast penetration of gas sands dur- 
ing drilling has long been regarded as 
a possible cause of well blowouts. How- 
ever, at rates of penetration prevalent in 
California gas development fields, this is 
not believed to be a cause of well blow- 
outs provided a reasonable pressure ex- 
cess by the drilling fluid and a normal 
circulation rate are being maintained. On 
the other hand, extreme gas cutting 
from drilling into a gas sand will reduce 
the effective mud column pressure on 
that sand and, to a greater degree be- 
cause of gas expansion during circula- 
tion, on any shallower sands. When a 
gas cut fluid column exists in the hole, 
the withdrawal of pipe with its accom- 
panying pressure drop may reduce the 
effective static pressure sufficiently to 
allow formation fluid to flow into the 
hole, particularly from the shallower 
sand. 

In areas of potential blowout zones, 
the drilling fluid should be observed 


continually for possible gas and salt 
water contamination. The gas observa- 
tion is aided by the installation of a gas 
detector on the ditch with recording 
attachment or warning bell near the 
driller’s position on the floor. If gas 
contamination of the fluid occurs, the 
fluid should be immediately de-gassed 
by the use of a riffle tower or by violent 
stirring of the suction tank with a 
standby pump or portable tank agitator. 
Periodic salt content determinations 
should be made on the drilling fluid 
filtrate from the surface filter tester, 
particularly on exploratory wells being 
drilled in areas of known high pressure 
salt water zones. 


Reduction in Static Pressure by Pipe 
Withdrawal 

General: The importance of the gel 
strength of the drilling fluid in deter- 
mining the magnitude of the pressure 
reduction in this phase of the operations 
has been previously emphasized. It 
should be remembered that the pres- 
sure reduction obtained by pipe with- 
drawal is proportional to the gel 
strength, the length of pipe in the hole, 
and the size of the annulus; that it 
exists throughout the column above the 
bottom of the pipe in proportion to the 
depth considered; and that it is present 
at a maximum from the bottom of the 
pipe to the effective depth of the hole. 

The pressure reduction in this process 
is sufficiently important to justify fur- 
ther experimentation to determine its 
magnitude with various types of drill- 
ing fluids in field use. The first step in 
this investigation is to determine a 
standard absolute measurement for the 
gel strength property of drilling fluid, 
as has been previously suggested by 
W. T. Cardwell, Jr.’ 

Engineering Planning: This static 
pressure reduction is principally an op- 
erating problem encountered only dur- 
ing drilling. Assistance should be fur- 
nished to the operating group in the 
estimation of the importance of the 
factor, as determined by the drilling 
fluid quality, and in the mud condition- 
ing techniques which may be applicable 
for obtaining a minimum gel strength. 

Operating Practices: It is particularly 
important that a minimum drilling fluid 
gel strength be maintained during and 
after the penetration of potential blow- 
out zones. The maintenance of low gel 
strength is necessary after cementing 
operations with exposure ‘of the poten- 
tial blowout zone to the bore hole. Since 
the gel strength is usually at a maxi- 
mum after cementing casing or plugging, 
every precaution should be taken during 
subsequent pipe removal until the mud 
can be conditioned for a reduction of 
gel strength. 

As noted by Cannon’ and as can be 
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substantiated by laboratory simulation 
of the problem,’ the amount of pressure 
reduction has no apparent relationship 
to the speed of pipe withdrawal. Con- 
sequently, it is suggested that no at- 
tempt be made during normal drilling, 
coring, or even testing operations to 
reduce the speed of pulling out. Instead, 
every effort should be made to maintain 
a low gel strength in the drilling fluid, 
particularly when using large diameter 
drilling tools, prior to pulling them out 
of the hole under critical conditions. 

In the event that drilling operations, 
such as coring in reduced hole, must 
proceed without the possibility of main- 
taining a low or reasonable gel strength 
and annular space, consideration should 
be given to increasing the density of the 
fluid in order to maintain a satisfactory 
pressure excess on the potential blow- 
out zone during pipe withdrawal periods. 


Failure to Keep Hole Full of Fluid 

General: The occurrence 
blowout from a loss of primary control 
because of failure to maintain the hole 
full of drilling fluid, in the absence of 
lost circulation difficulties, appears to be 
inexcusable. In the event that the hole 
is not kept full during pipe withdrawal, 
the pressure reduction by drilling fluid 
gel strength need be only a fraction of 
the minimum obtainable value to cause 
a sudden and disastrous return of the 
fluid to the surface. 

Engineering Planning: There is no 
method or amount of planning which 
can circumvent a well blowout caused 
principally by failure to keep the hole 
full during the pulling and running of 
pipe, or during other well operations, as 
outlined above. 

Operating Practices: It is obvious that 
the only method to assure that the hole 
is full at all times is to maintain con- 
tinual circulation into the annular space 
through the fill-up line at the well head. 
It has been seen that the pressure drop 
is not large for withdrawing an ap- 
preciable amount of pipe, say five stands, 
providing that the pipe is properly drain- 


of a well 


ing during the time of withdrawal. This 
proper draining of the pipe cannot al- 
ways be assured, even with the practice 
of pumping in a high density “pill” just 
before pulling the pipe, since bit plugging 
may occur at any time from improperly 
mixed mud or cuttings. On the other 
hand, the withdrawal of closed pipe, 
such as with a plugged bit or formation 
tester packer, is a dangerous operation 
if the hole is not kept full at all times 
a potential blowout zone is ex- 
posed. To be assured that an adequate 
fluid pressure is being exerted on the 
dangerous zones, it is imperative that 
the hole be filled continuously while 
withdrawing drill pipe. 


when 


In the event that it is mechanically 
impossible to keep the hole full with 
the available drilling equipment, it 
should be mandatory that no more than 
5 stands (each 90 feet long) of properly 
draining pipe and no more than 2 stands 
of closed pipe should be withdrawn 
without stopping to fill the hole, when 
potential blowout zones are exposed. In 
order to save rig time and reduce the 
drilling expense, it appears economically 
sound to install a small displacement 
auxiliary pump and low horsepower 
prime mover. 

Upon suspension of drilling or during 
operations involving gun perforating or 
casing cutting, the hole must be kept 
full at all times to insure that adequate 
control of formation pressures is being 
maintained. If this is not possible, the 
installation and use of adequate blowout 
equipment is strongly recommended for 
wells exposing potential blowout zones. 


Prevention of Loss of Secondary 
Control 

Insufficient Blowout Control Equipment 

General: It is obvious that the failure 
by the drilling fluid to maintain primary 
control over the formation pressure and 
the absence of adequate surface equip- 
ment for secondary control will result 
in, stated conservatively, a quite serious 
situation! 

The use of only one type of control 


TABLE 5 
Classification of Wells For Installation of Blowout Control Equipment 








Formation Pressure Characteristics 








Type of Blowout Control Equipment 





1 Settled pumping field where no zones are to be penetrated which 
have sufficient pressure to cause a blowout, even in the case 


of lost circulation. 


2 Settled producing fields where sufficient pressure may exist in 





None* 








Rams to close around drill pipe and complete sbut- 


equipment, such as either a complete 
shut-off gate or annular closure device, 
should be discouraged in favor of ade- 
quate equipment. Nevertheless, one kind 
of control equipment is operationally 
better than none at all. The state Divi- 
sion of Oil and Gas requires adequate 
blowout control equipment in any sub- 
surface drilling during which potential 
blowout zones or intervals of flowing 
production may be penetrated. 

Engineering Planning: In any drilling 
operation in which potential blowout 
zones may be encountered, consideration 
should be given to the installation of all 
three general types of blowout control 
equipment, namely, a complete shut off 
gate or solid rams, a drill pipe ram type 
closure, and a bag type closure. It is 
beyond the scope of this paper to 
evaluate the relative importance of the 
above types of equipment, but the blow- 
outs studied indicate that each of the 3 
methods has been used successfully 
under appropriate conditions for obtain- 
ing secondary control over the forma- 
tion pressure. The complete installation 
of the 3 general types should be made 
on all exploratory operations and on 
those development operations where 
high pressure gas sands are 
known to exist. 


shallow 


During drilling, redrilling, repair, or 
abandonment operations, a large oper- 
ator classifies the well on the basis of 
the known or anticipated formation pres- 
sure characteristics. The type of blowout 
equipment to be installed on the well is 
then determined according to this classi- 
fication (see Table 5). 

Additional consideration should be 
to the installation of pressure 
drilling equipment in areas where poten- 
tial blowout zones have pressure gradi- 
ents near the geostatic gradient and 
where serious lost circulation difficulties 
may be encountered. Although the high 
installation cost of this equipment will 
increase the total! drilling cost, the equip- 
ment is available for immediate use 
when conditions require it. 


given 


Operating Practice: The use of inade- 
quate blowout control equipment should 
not be tolerated in an area of potential 
blowout zones, if at all possible. In the 
event that it is necessary to proceed in 
this manner because of economic of 
material limitations, every possible pre- 
caution should be observed in preventing 
a loss of primary control by propef 
drilling practices and drilling fluid main- 








off rams—hand or power operated. (If 2 sizes 
of drill pipe are used, a bag packer should also 
be installed.) 


the productive zones to cause a blowout, particularly under 
lost circulation conditions; er field where a gas zone may be 
exposed above the objective; or field where under low pres- 

sure flowing production is obtained. 


tenance. 








3 High pressure flowing production fields; also all dry gas wells, 
expioratory wells, and wells drilled through formations on 
which information is incomplete. 


Flexible packer to close around drill pipe, kelly, or 
irregular shaped equipment; a control gate with 
complete shut-off rams and a second control 
gate with drill pipe rams. (This equipment shall 


be provided with a means for power operation General: The proper design of blow 
and an emergency means to operate it in ease of 


Y y out c ipme n the 
failure of the main power source.) P re oe depends Mee 
ete availability of complete information from 

the operators on the maximum pressures 


Improper Design or Fabrication of Blowout 
Control Equipment 


























* A complete shut-off gate is recommended in all cases 
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to which the equipment might be sub- 
jected and on the operating limitations 
at the field installations. In order to 
assist the manufacturer in designing and 
constructing better equipment, every 
case which is suspected to be attribut- 
able to this item should be carefully re- 
viewed with the manufacturer’s repre- 
sentative, furnishing as much informa- 
tion as can be salvaged from the event. 


Improper Installation of Blowout Control 
Equipment 


General: In contrast to improper de- 
sign or construction, the installation of 
the equipment is a function of drilling 
personnel and supervisors, and they are 
responsible for this factor in loss of 
secondary control. 

Engineering Planning: The 
installation of the equipment involves 
the selection of equipment types and 
equipment parts which will be adequate 
to withstand the maximum = surface 
pressures which may be encountered in 
the drilling operations when there is a 


proper 


failure of primary control by the drill- 
ing fluid. In addition, it is necessary 
that suitable maintenance procedures be 
established and reviewed with the oper- 
ating group so that proper functioning 
of the equipment may be expected at all 
times. 

Operating Practices: The most im- 
portant responsibility of the operating 
group is the proper maintenance of the 
blowout control equipment. A preven- 
tive maintenance program for the equip- 
ment should be established and include 
the periodic disassembly of the installa- 
tion, say every month, and the periodic 
replacement of all moving parts, say 
every 6 months or after severe usage. 
Several operators provide that the in- 
spection and replacement work be per- 
formed at the rig during periods of ces- 
sation in drilling operations, such as 
after casing cement jobs and during rig 
moves. 
proper initial in- 
maintenance 


In addition to the 
stallation and _ periodic 
work, it is important that the equipment 
contain parts which are designed for the 
drill pipe or casing string which may 
extend through the equipment. A dan- 
gerous and embarrassing time is experi- 
enced when a blowout occurs with drill 
pipe rams in the equipment body and 
with casing extending through the con- 
trol equipment. 

An important part of a maintenance 
program involves the periodic actuating 
of the equipment during the drilling of 
the well. It is, of course, rarely possible 
to test the equipment under pressure, 
this usually ‘being done after cementing 
of the casing and before drilling out of 
the shoe. On the other hand, there is 
reason equipment 


no clear why the 
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cannot be periodically closed and opened 
in order to be assured that the moving 
parts are functioning properly and that 
there has been no recent damage to 
them. Field opinion varies on the period 
during which this testing should occur 
but it is generally agreed that the time 
between tests should not exceed 3 days. 

In line with the periodic testing of 
the equipment, it that 
responsible for its use at the 


seems obvious 
those 
critical time should also be tested in the 
operation of the equipment. The idea of 
a “blowout drill” is not new,**® but it 
has rarely been observed in field prac- 
tice. There is no intention here of in- 
stituting the surprise type of action de- 
veloped through the medium of a false 
alarm. Rather, the manipulation of the 
controls should be performed by each 
member of the drilling crew. With the 
various positions of control points (e.g. 
floor, ground, casing rack) and the vari- 
ous methods of pressure application (e.g. 
hand, gas, liquid), it seems only reason- 
able that every crew member should be 
with the control 


thoroughly familiar 


methods, particularly on exploratory 


tvpe drilling wells. 


Improper Surface Fittings for Blowout 
Control Equipment 

It is obvious that all pipe connections, 
flanges, and other fittings must be de- 
signed to withstand the maximum pres- 
sure which may be reached in the use of 
the blowout control equipment. Since im- 
proper fittings were directly responsible 
for one well blowout and for delay in 
controlling several others, it is suggested 
that considerable care be taken to use 
the correct fittings and that the installa- 
tion be checked before being placed in 
operation. 


Improper Well Casing Program 

General: The design of the well cas- 
ing program also determines the success 
of secondary control measures, since the 
best blowout control equipment is ren- 
dered ineffective when formation fluids 
are allowed to by-pass the casing 
through the annulus or through incom- 
petent surface formations. 

Engineering Planning: The considera- 
tions involved in determining the num- 
ber and setting depth for the various 
casing strings should include the depth 
to the base of incompetent fresh water 
sands and gravels, the competence of 
the shale at the setting depth, the oc- 
lost 


setting depth, the proximity of the shoe 


currence of circulation above the 
to the blowout zone, and the possibility 
of lost circulation between the blowout 
zone and the casing shoe next above. To 
preclude by-passing of the casing, the 
surface casing should be cemented suf- 
ficiently deep, consistent with economic 
exclude incom- 


drilling practices, to 


petent surface formations in areas where 
shallow gas accumulations may be pres- 
ent at abnormal pressures. If the inter- 
val above the blowout zone is not sub- 
ject to loss of circulation, the best prac- 
tice is believed to be that of cementing 
the surface casing or protective string 
through the potential blowout zone, thus 
excluding it from the bore hole. 

To prevent or reduce channelling of 
the cement during casing displacement, 
it is believed to be good practice to 
equip the casing at various points with 
scratchers and centralizers. A continu- 
ous cement bond is necessary for the 
prevention of by-passing of the casing 
by fluid flow during a blowout and for 
the proper exclusion of potential blow- 
out zones which may be located above 
this respect, how- 
relative to 
during dis- 


the shoe depth. In 
ever, previous precautions 
reciprocation of the casing 
placement should be reviewed. 
Operating Practice: The sufficiency 
of the casing length is equal in impor- 
tance to the efficiency of the cement dis- 
placement. Recent publications, such as 
the Howard Clark investigation, 
adequately discuss various methods of 


and 


obtaining a good cement bond between 
the casing and the formation. 

From the blowout viewpoint, the dan- 
gerous phase of casing cementing opera- 
tions occurs during cement displacement 
with the possibility of lost circulation 
reducing the fluid head over a potential 
blowout zone. 
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Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


each illustrated acceptable 


now to—Muffle Steam Exhaust in Townlot Drilling 


While townlot drill- 
ing has, in some in- 
stances, made drilling 
easier, it has in others 
complicated the drill- 
ing program. City or- 
dinances usually pre- 
clude the open ex- 
haust of steam because 
of excessive noise, and 
it is necessary to in- 
stall means of muffling 
the exhaust. One contractor who planned 
drilling several wells on townlots fabri- 
cated a skid-mounted steam exhaust muf- 
fler as shown. 

Steam is carried from the main drilling 
engine to the exhaust muffler through a 
ten-inch line, and is coupled to the muffler 





which is made from 18-inch casing. It is 
about 20 feet long and has two outlets. A 
dry steam outlet is provided by welding 
a short 12-inch nipple to the top of the 
muffler body and connecting an ell, a 
closed nipple and a second ell to make the 
final exhaust line. 


A two-inch tap is welded to the bottom 
side of the muffler body at the opposite 
end from that in which the steam is fed. 
This small line carries out water that con- 
denses in the muffler. There is sufficient 
pressure in the muffler to force any water 
condensate out the small line dis- 
charges into the shale pit. 

For convenience in handling, the muffler 
is skid-mounted as shown. The skid, con- 
sisting of two horizontal runners cross 
braced at three points, was fabricated 
from three-inch pipe. Angle braces welded 
to the muffler at three points support the 
18-inch pipe. Constructed in this manner, 
the muffler serves its purpose well, and 
can be moved in the usual manner with 


which 


trucks and winches. 


How to—Make Inexpensive Wire Line Core Reel 


In drilling shallow 
wells in localities far 
removed from the 
nearest rental tool 
company, it is some- 
times necessary to run 
a wire line core bar- 
rel. Great distance 
plus transportation 
costs makes the use of 
a rented wire line 
core reel too expen- 
sive for a _ small 
amount of coring. 

When this problem confronted one drill- 
ing company, the wire line core reel shown 
was devised. This reel, when powered by 
a %-ton pickup truck, can easily handle 


140 « Drilling Section 





2500 feet of 9/16-inch wire line, although 
it is necessary to drive the truck in low 


gear to prevent swabbing the drill pipe 


when coming out of the hole. 


The dium of the reel is constructed by 
welding two 2-inch circular steel plates 
2 feet, 6-inches in diameter to’ a 3-feet, 
6-inch length of 103%4-inch pipe. The in- 
side edges of the circular plates are beveled 
to prevent line abrasion. 

An axle of three-inch pipe extends 
through the center of this drum and turns 
in the bearings mounted on the simple 
pipe frame. One end of this axle is bolted 
to an eight-foot length of 12-inch drive 
shaft that has universal joints at either 
end; the end opposite the drum tying to 
a drive hub made of 10-inch pipe and 
plate to fit the bolt circle of the truck 
when the rear wheel is removed. 

Mud anchors and a joint of drill collar 
through the legs of the frame hold the 
reel in place during coring operation. 
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You can buy them 


with confidence... 





One-piece, seamless liners. Rough-machined. Collars integral. 


PUMP LINERS... KELLY-BAR BLANKS 







Rough-machined en d ptceill 
-t " 
kelly-bor blanks. a ee ee 
; drill-collar blanks. 
Hexagonal! section. 





Makers of rotary-drilling equipment can rely fully on Bethlehem 





for such forged products as slush-pump liners, kelly-bar blanks, and 
drill-collar blanks. 

Steel of the proper types is always available from Bethlehem’s 
own mills, and this is forged and machined to the customer's exact 
specifications. Once an order is placed in our hands, you can forget 
the bothersome details. Merely tell us what you want and when 
you want it. 

For liners of high-quality steel . . . for collar and kelly blanks 
that withstand high torsional stresses . . . see Bethlehem. We can 


handle the work to your entire satisfaction. 


a 


pETHLEHEW 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast STEEL 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Drilling contractors have long 
found that it pays to standard- 
ize on Penberthy products be- 
cause of their exceptionally 
rugged construction and their 
dependable performance under 
the most severe operating con- 


di 


tions. 


NBERTHY INJECTOR 


Penberthy Automatic 
Injectors are the ac- 
cepted method of 
assuring an uninter- 
rupted supply 
of feed water 
to boilers at 
minimum 
cost. They are 
quickly and 
easily in- 
stalled—re- 
quire little 
attention. 


WATER SHOWS BLACK 


ENBERTHY’Z 
WATER GAGE SET 


PENBERTHY 


Water level cannot be misread 
because steam always shows 
white and water black. U-Bolt 
construction permits replacing 
glass by simply removing nuts 
on face of gage... unnecessary 
to work between gage and 


DE nT | 
[rroouc TS 
| ~ , 
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Detroit 2, Mich. 
Canadian Plant — Windsor, Ontario 
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now to—Cool Drawworks Brakes 


By slightly altering 
the fresh water line 
system at the drilling 
rig, one drilling con- 
tractor operating in 
the West Texas area 
is able to obtain bet- 
of the 
drawworks brakes. In- 
stead of circulating 
from 


ter cooling 


cooling water 


the fresh water stor- 
age tank, the 
line is manifolded in 
such a way that water 
taken from the well is 
pumped directly to the brakes, then on 
back to the storage tank. The well water, 
being cooler than that stored in the tank, 
cools the brakes more quickly and effi- 


water 





ciently. An auxiliary pump in the system 
permits water from the storage tank to 
be circulated through the brake whenever 
the water well pump is down. 


now to—Add Cathead Foot Control 


Although air controls have found wide 
use in‘ operating the cathead on modern 
rigs, many drawworks are equipped with 
mechanical clutches that must be operated 
manually. Where the cathead is located 
near the driller’s position, it is easy for 
him to reach back to actuate the clutch 
lever. While the 
in the case illustrated, the driller had to 
stretch his left arm backward to reach the 


lever was within reach 


cathead clutch. lever. 

The mechanical linkage shown places 
the cathead control within easy reach 
through a foot pedal, and makes it possible 
for the driller to keep his eye on the ro- 
tary while his left hand is free for the 
throttle control. The foot pedal, almost 
hidden by the chain post at right, is at 
right angles to the steel rod which paral- 
lels the floor. 

Two rotary chain links are used as bear- 
ing members, one at each end of the hori- 
zontal rod. They are welded to the floor 
plates as shown. To the far end of this rod, 
at left, is welded a lever arm cut from 
plate steel. This arm, about 8 inches long, 
is drilled at the end to accept the vertial 
rod link. This main link, equipped with a 
turnbuckle at its midpoint to make slight 
length adjustments, is bent at right angles 
on either end to carry the thrust of the 
link from the cathead clutch lever to the 
eight-inch arm near the floor. Three holes 


drilled in the clutch lever permit major 
adjustments to be made for wear over long 
periods of use. 

This simple linkage system has proved 
quite satisfactory, and its users feel it has 
improved safety conditions. To avoid acci- 
dental stepping on the foot pedal, this seg- 
ment is set at a high angle so the driller 
must raise his foot to engage the clutch. 
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id | Lubricati | 
xow to—Provide Dual Lubrication | 
i 
Adequate lubrication of the dual chains This lubricating device is not unlike | 
connecting the drawworks with a 14 x 14 those normally used in lubricating the 
steam engine is essential to minimize exces- rotary chain by gravity feed. It differs in Hi 
sive wear on both the roller chain and the — two respects: 1. dual distribution of oil, i 
chain sprockets. Adding to the oil bath and 2. it may be removed easily. S A | 
feature of the regular enclosed chain guard The lubricator is made from a four- core ]) 
is this shop-made lubricator which serves foot section of four-inch pipe orange-peel Direct Hit 
‘ to drop oil on both chains. ea . ae = - a wired se at the Heart of 
onto a globe valve. The opposite end is ; 
fitted with a short open nipple welded at BOILER OPERATING ' 
an angle to form a filling spout. The unit ECONOMY t 
is placed through the lifting lug welded with H 
to the chain guard, and supported at an f 
angle on the chain guard flange at the 
far end. SAND.-B. NUM | 
Oil is fed through the valve by '-inch : j 
pipe connected to a tee. Either side of the Pure Colloidal Concentrate i 
m tee contains reducers to accept '%-inch SAFELY Removes and Prevents 
0 . . —_- . . ‘ : . i 
‘ copper tubing bent so each end can be Boiler Scale and Corrosion 4 
. inserted into holes cut in the chain guard. 4 
= ati —_ sin be — Assures the Economy of : 
slightly so the desired amount of oil wi i 
flow over the twin chains operating inside Clean Heat Transfer Surfaces 4 
the metal guard. The lubricator may be Use Ounces Only Once A Week 4 
removed without breaking a connection. : 
Once empty of oil, it may be withdrawn . ; 
from the lifting lug or bail and tipped 
slightly so the filling spout passes through d i 
the bail. An to 
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now tro—Furnish Hot Water Supply >»SABANOL” 


™Y During the colder months of the year, Tue Homocenizine Fuer Ou Treatment 
crews appreciate having a supply of hot 
water available at the rig. One drilling 


Ne 





Brings A New 
EFFICIENCY and ECONOMY! 





contractor developed a simple, yet inex- 


Le 
I 


pensive and effective way of providing this 


‘B 
a 
5 


Provides Clean and Complete 





hot water in the dog house. , ‘ : 

Near the center and at one side of the Combustion. Disperses Sludge i 
dog house directly above the oil-fired space and Water — Holds “In Suspen- Ht 

heater, a rectangular steel tank is welded sion” — Assures Maximum if 

in place, the roof and side of the dog house Burnability. i 

forming two sides of the tank. The eight- | 

inch stack from the heater is run directly e ; 

through the center of the tank. When the i 

heater is fired, otherwise wasted heat is Write for Literature ; 

utilized to heat the water. ; 
: When the weather is cold enough to On How To . 
warrant having the heater on, the men SAVE WITH SAND-BANUM |! 

are assured of having a supply of warm and SABANOL ‘ 


water for washing and other purposes. 
The water tank, visible in the photograph, 
takes up space that would be of little 

value for other purposes. A diesel oil tank, American SAND: Banum Co: 
similar in size and construction and in 
which is stored oil for firing the heater, 
is connected to the end of the water tank. 
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now ro—Incorporate Steam Line in Substructure 


Considerable prog- 
ress has been made in 
unitizing various parts 
of the drilling rig to 
facilitate its assembly 
as well as its disas- 
sembly in the field. 
Each step taken to- 
ward this direction 
saves time and mate- 
rial, and places the 
operator of the rig in 
a better position to 
bid on contracts. Here 
is another of many 
ideas which have been 
incorporated in drill- 
ing equipment to elim- 
inate repetition in 
erecting the rig. 





a manifold for supplying steam to the en- 
gine. Made of four-inch pipe, the line 
traverses the entire substructure on the 
outer end and is welded to the web sec- 
tions of each I-beam forming the bottom 
skids. Connections are provided on either 
end of the manifold so that the steam 
inlet can be attached to either side of the 
substructure, depending upon the rig lay- 
out at any given location. 

The opposite end is fitted with an ell 
and reducing nipple so that steam can 
also be supplied for other uses. A tee in 
the manifold carries steam to a condensate 
trap which is also mounted permanently 
in the substructure, but is not visible in 
the illustration. Steam from the boilers is 
fed into the manifold at the opposite end 
through a hammered union connection. 
After passing through the condensate trap, 
the four-inch line is directed upward to- 


The substructure of any rig provides a __ stallation of steam lines has been no ex- ward the engine inlet manifold. This line 
satisfactory framework for permanently ception. In this engine substructure on a is shown supported to the vertical middle 
mounting many pieces of equipment. In- heavy-duty steam rig has been incorporated beam and fitted with a hammered union. 
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GEOLOGRAPH 
MECHANICAL WELL LOGGING SERVICE 


Duplicate charts, now made auto- 
matically and simultaneously with 
the original, make Geolograph 
more valuable than ever! Con- 
sider what this means to you in 
the increased availability and 
usefulness of all the valuable 
data provided by Geolograph 
Mechanical Well Logging Service! 


HOUSTON, ODESSA & WICHITA FALLS, TEX. © CASPER, WYO. 
SHREVEPORT & BATON ROUGE, LA. © BAKERSFIELD, CALIF. 





TIME WILL TELL 


‘THe GEOLOGRAPH CO. 1nc 


Oklahome City 














S & R SPECIAL Codie Built 
MUD CONVEYORS FOR DRILLING BARGES 





Pictured above electri- 
cally driven mud con 
veyor built by S & R for 
@ major company. 


Here’s the answer to efficient movement of mud for 
your drilling barge—it’s S & R’s custom built electric- 
ally powered, chain drive mud conveyor. 


Built for heavy duty service with quality materials 
equipped with reversible belt, troughing idlers, pro- 
tected easily accessible drive housing. Operates effi- 
ciently all positions to 35° off horizontal. Built in sizes 
to 40 feet 


Write, wire or phone for additional information 








S & R TOOL & SUPPLY CO. 


P. O. Box 1755 155 McCarty 


HOUSTON 1, TEXAS 
Export: 233 Broadway, New York 7, N. Y. 
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CHEAP 


BREWSTER Matehe DRILLING TEAMS My SIRE T Tc 


AT 
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DEPTH 
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You get low cost hole to any drilling depth 
with Brewster matched drilling teams. They’re 


fast... they’re tough... they're balanced... 





te N-12 drawworks 
ly for 15,000’ and more. 





they give you the most hole for your dollar. 
















id Brewster rigs have made a lot of hole in the 
n. 
P, past forty years... millions of feet of hole, 
O- 
ne from Snyder to Leduc ... and drillers will tell 
le 
n. you that Brewster rigs are cheap at any depth. 
THE BREWSTER CO., SHREVEPORT, LA. 
N-7 drawworks 
for 8500’ drilling. 
For each Brewster drawworks there is a 
matched team of rotary, swivel and block. 
Matched design gives you fast rigging-up, 
balanced performance and quick one-call 


service. 


N-4 drawworks 


At any depth, for cheap drilling, use fer 5000’ drilling. 


Brewster matched drilling teams. 


Ask your supply house for information. 


Apex Equipment Co. 





Bovaird Supply Co. 


wun: (BREWSTER 


Murray Brooks, Inc. 


Reams Supply Co. | [MAA SAL for 3500 drilling, 
In Canada: Rocky Mountain Supply Co. 


Export Sales: Direct and through Drilling Equipment 


recognized export dealers. 


N-3 drawworks 
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SINCE 1910—Manufacturers of Fine Drilling Equipment 
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now to—Brace Drilling Line Spool 


To simplify the mounting and general 
handling of the drilling line spool, one 
drilling contractor designed the ingenious 
spool support shown. Of all-welded con- 
struction and built of salvaged pipe 
materials, the support is easy to assemble 
on any rig. Mounted beside the pipe 
ramp, the spool supporting device takes 
up little if other 
types of supports, yet has the advantage 


any more room than 
of being easy to rig up and tear down 
and the ability to keep the spool well 
above the ground where it is free of mud 
or oil that might collect around the rig. 

The two sets of supporting arms form 
a triangle, the base of which spans the 
interval between base and floor of the rig 
substructure. They may easily be removed 
for separate carrying and remounting at 
the next location. Steel pins are removed 
from the ends of the and 
after the load has been taken up by the 


several axles 


winch truck, the arms may be lifted off 
and stacked on the truck or laid back and 
lashed back to the substructure members. 
Considerable time and effort are saved 
through the use of 


at rig moving time 





this easily constructed, easily handled spool 


supporting device. 


now to—Build Shower on Power Rig 


In the arid areas of West Texas and 
New Mexico where the drilling rig may 
be 40 or 50 miles from living quarters, it 
is desirable to provide a means for the 
crew to clean up after its eight-hour tour. 
Although water is relatively scarce in these 
areas, there is usually enough for this im- 
portant purpose. 

The problem of providing such a facil- 
ity was solved by one drilling contractor 
who purchased a prefabricated, porcelain 
shower stall. It is installed at the most 
convenient place below the engine sub- 
structure and equipped with a drain so the 
used water can be carried away from the 
rig by a small ditch or two-inch pipe. 

The stall is securely mounted in the sub- 
structure, out of the way and well pro- 
tected by I-beams and columns 
when moving the rig. Water lines connect- 


vertical 


ing the shower stall are eqiupped with 
rubber garden hose to speed hooking up 
the unit. A zeolite water treater (shown at 
left) conditions the extremely hard water 
so prevalent in the western regions. A 
wind-break, which may be seen at right, 
is supported by the corner post of the sub- 
structure. This panel provides some degree 











of privacy while breaking cold winds in 
the early morning hours. 
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Selected diamond quality for peak performance ! 
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diamond core barrels 


Barrel Patent No. 2,490,512 








‘, 
* 


Et ete ee a 
MEE se BRET Ts SOMME LEE sit 


—— 


# 











\ 

\ ys \j 
« . ef ; 
(45 
—s — | # 
\ ~~ 
y. M \ \ fs 
f ee b j ~~ 

] \ j ~~ 


= 


save days and dollars! 


| 









Onulling & Serice, Tue. 


3031 Elm Street Dallas 1, Texas 
Riverside 6811 ¢ Tremont 7-5559 Rotary shoes 
Distributors for Wheel Trueing Tool Co. 


Diamond bits 







Reamers 
Whipstock bits 






Other Offices-Services Ralph Ruse, 15301 South Avalon Bivd., Comp- 





ton, Calif. Telephone: (Los Angeles) MEnlo 
Tyler, Texas — 2-2742 Distributors | 45547. 
Odessa, Texas — 6774 — servers, oe Mt. Pleasant, Michigan Core barrels 
Abilene, Texas — 2-2790 elephone: 9-068. 





Hobbs, N. M. — 822M a ic ea 500 Fifth Avenue, New York, 
Norman, Okla. — 4360 Foreign Petroleum Industry Consultants, C. A., Caracas, 
Venez. 
Shreveport, La. — 7-8627 Denton-Spencer Co., Ltd., Calgary, Alberta, 
Casper, Wyo. — 3739 Canada. 
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How to—Store Overshots in Derrick Floor Rack 


of being able to wash over the fish and 
recover it before mud settles or the hole 
caves, causing it to stick even tighter in 


It is important that overshots be kept 
handy and ready for use on the drilling 
rig floor, for the sooner the tool can be 


run in the hole, the better the chances the hole. 


hree sizes for shallow, medium, and deepest wells 






and lever assures simple operation 
perates perfectly at maximum flow or idling 


ore profits - low cost to buy - no cost to operate 


rovides accurate foot by foot cuttings 


ample machine Provides Accurate Samples 








nly clean mud goes back into machines 


0 abrasives to wear out equipment 
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One drilling contractor employs a com- 
pact, easy to handle rack in which he can 
store two overshots. Situated in the far 
corner of the rig floor out of the way of 
normal floor operations, the rack consists 
of two lengths of 85-inch casing cut out 
at the side and stood up vertically as 


shown. 

The two racks are welded to a piece 
of floor plate material and are secured 
to the floor with three bolts. Over-all 


height of the stand is five feet, with the 
bottom edge of the cut-out portions being 
approximately 18 inches above the floor 
level. Each overshot is tied in with a short 
length of chain. One end of the chain is 
welded to the '%2-inch backing plate be- 
hind the rack and the other end is dropped 
into a slot on the other side of the cut 
away section of pipe. 

If necessary, the rack may be taken up 
and moved separately but generally when 
the rig is skidded there is no need to 
remove it. The rack not only keeps the 
overshots handy and ready for immediate 
use, but keeps them clean and out of the 
way of areas where damage might occul 
to the bottom edges and tool joint threads. 
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HOW TO— 
Fabricate Improved 
Line Backup Post 


\n easily-made and quickly assembled 
mounting for the high line backup post 
at the end of the pipe walk is illustrated. 
\ length of 4%-inch drill pipe mounted 
at the extreme end of the walk structure is 
secured by two shop-made flange connec- 
tions. The flanges are made of half-sections 
of pipe fitted with ears through which 
four bolts are run. 

One-half of the flange is welded to the 


ae 





horizontal member at the end of the walk 
ind the other half is welded to a gusset 
on the post itself. 

Since the greatest stress received by the 
backup post occurs at the point of con- 
tact with the upper rail around the cat- 
walk, the gusset plate to which the flanged 
section is welded spreads over approxi- 
mately 14 inches along the longitudinal 
ixis of the post. 

One advantage of this post over the 
nore conventional type in which the post 
S set in a socket welded to the walk or 
‘set-in the ground, is the fact that it is 
ibsolutely rigid. The post is strengthened 
it the point where the bending stress 
would be concentrated. It is neat in ap- 
pearance and can be removed or rein- 
stalled in only a few minutes by remov- 
ing the short bolts in the flanges. 
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“Fist-Grip” Clips superior — 
see for yourself! 





1. U-BOLT CLIPS crush rope into bowed shape 
when nuts are tightened. Weakened rope en- 
dangers safety. 





3. "“FIST-GRIP” CLIPS save rope, hold wire 
straight when clipped. There’s no damage, no 
distortion with “Fist-Grip” Safety Clips. 









2. CRUSHED ROPE is further damaged by 
U-bolt clips when rope is under tension. Note 
crimping. 


4. STAYS STRAIGHT under tension. Efficient 
“Fist-Grip” Clips deliver 95% to 100% of rope’s 
rated tensile strength. 


Look to Laughlin for these “‘Fist-Grip” Clip benefits 


Won't crimp or crush — pre-formed or regular lay wire rope; leaves them full 
strength for safety and longer life 

Simple, easy to put on — saves time, manpower, can be put on with any 
type wrench 

100% foolproof — can’t be put on backward 

Super grip — two clips do the work of three 

Extra strength and safety — only type clip where entire clip, including bolts, 
is drop-forged 


Distributed through mine, mill and oil field supply houses. Write for Laughlin Cata- 
log #145 for complete data on industrial fittings. THE THOMAS LAUGHLIN 
COMPANY, Department 23, Portland 6, Maine. 
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THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 








Drilling Section » 15] 





H 
HH 
i 
i 


mares: 





— 


Sn 








"Get On the cap! 





es 
cap shoe 


4,9 


On the toe! 


Asime SIMPLEX 310A 


memoir Emergency Jack 


point using 
chain as sling! 


time and manpower on scores of oil 


field jobs. Ideal for close quarter 


operation; for safe jacking of mobile 
equipment and skidding rigs. Tilts on 
base for angular jacking. Lifts full 15 
tons capacity at any of four points 
listed above. Send for Bulletin: Oil 49, 


TEMPLETON, KENLY & COMPANY 
1032 So. Central Ave., Chicago 44, Illinois 


HEAVY DUTY- 
RUGGED.... 








INDUSTRY’S 
LEADING 


CENTRIFUGE 


You can maintain your required speed for the 
tull period of the test with much less eftort. 
Curtin centrifuges, proven world-wide, are 
heavy duty, rigidly constructed, and extremely 
simple in design. Illustrated bulletin, giving 
tull details, available upon request. 


W-H:C N«Co. 
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Where engine rooms must have addi- 
tional air circulation, a gasoline drum can 
easily be converted into a stand to support 
a fan. A notch is cut out in the side of 
the top of one drum while the top section 
of another is cut to form a guard for the 
fan. The fan motor is fastened to a plate 
which fits down inside the top of the drum. 
Handles are welded to the side of the 
drum to facilitate shifting its position. 

The switch to operate the fan is placed 
in a well cut out between the two middle 
chimes of the drum. An insulated wire 
leads from the switch to the fan motor. 

This fan stand can be placed conveni- 
ently near any engine that appears to be 
running too warm, or may be turned to- 
ward the work bench when desired. The 
bottom of the drum may be used to store 
tools and other seldom used equipment. 


While the front of the fan blade guard 
is covered with expanded metal to protect 
employes from injury, the back side is 
left open. The plate on which the motor 
is mounted is equipped with four metal 
tabs which have hanging arms to support to reduce the top-heavy feature of this 
the motor on top of the drum. This ar- stand. The switch box is recessed to an 
rangement makes it easy to remove the — extent that the drum may be placed on its 


motor along with the blade during moves, side for moving onto trucks or trailers. 


now to—Prepare Rig for Skidding 


To facilitate the work involved in jack- 
ing up and skidding the rig each time 
a well is completed, operators are finding 
it desirable to equip the understructures 
of their jackknife rigs with reinforced rec- 
tangular openings through which can be 
run the heavy timbers or steel I-beams, to 
which, in turn, are attached the _track- 
type or rubber tired wheels used in moving 
the rig. Shown is one such opening being 
used by a drilling contractor. 

The rectangular section welded to the 
rig understructure corner post is of heavy 
eight-inch H-beam material. Inside dimen- 
sions of the opening are 15 inches wide 
by 28 inches high. Such a structure, in- 
stalled at each corner of the rig, takes up 
little otherwise-usable space and can great- 
ly reduce the amount of work required to 





equip a rig for skidding. 
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ine the past 2 decades 
Louisiana conservation authorities 
and oil producers have been giv- 
ing considerable attention to the 
state’s future secondary recovery 
possibilities. With a history of ap- 
proximately 50 years marked by 
spectacular primary recovery from 
some of the world’s most outstand- 
ing oil pools, the emphasis is more 
and more on how to recover the 
millions of barrels of oil still re- 
maining in many shallow fields 
and how to effect maximum recov- 
ery from the deeper zones. Unlike 
Oklahoma and Kansas, as well as 
astern areas where secondary re- 
covery has been effectively prac- 
ticed for about 40 years in the 
older, shallower and more consoli- 
dated producing zones, Louisiana 
must evolve engineering tech- 
niques aimed at effective secondary 
recovery from the deep sands and 
limestones encountered in the geo- 
logically younger Gulf Coastal 
plain. 

One feature of secondary recov- 
ery operations which engineers 
agree must be worked out satis- 
factorily is that of unitization. 
Studies recognizing the migratory 
nature of hydrocarbons have in- 
cluded means for preserving the 
rights and equity of all owners of 
leases, royalty, mineral interests, 
etc. and it is evident that in order 
to employ successfully a full-scale 
program of induced permeation it 
should be applied to an entire res- 
ervoir as a whole, making it neces- 
Sary to determine the extent of 
the productive portions of said 
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reservoir, and then effect unitiza- 
tion for production purposes. 

This principle was recognized in 
Louisiana as early as 1937 when 
one of the first field-wide pro- 
grams of gas injection was ini- 
tiated in the Homer pool located 
in Claiborne Parish. The field was 
discovered in June, 1919, and has 
been the most prolific of the North 
Louisiana oil areas. The field con- 
sists of approximately 3020 pro- 
ducing acres and had vielded as 
of October, 1949, about 70 million 
barrels, which in terms of acre 
vield is 23,185 barrels per acre. 
Field-wide operation of the Homer 
reservoir has paid handsome divi- 
dends. From January, 1938, until 
August, 1943, a constant increase 
in daily average production was 
realized. Prior to repressuring, the 
field was averaging 2024 harrels 
daily compared with 2678 barrels 
daily in August, 1943, or an in- 
crease of 654 barrels daily. It is 
estimated that under repressuring 
operations from September, 1937, 
until July 1, 1949, the field had 
produced 2,563,775 additional bar- 
rels of oil that would have been 
lost without repressuring. This ad- 
ditional oil has been recovered with 
a negligible investment and an ac- 
tual reduction in operation and 
maintenance costs. 

A study of the Homer operations 
as well as investigations of other 
secondary recovery projects in 
other states has convinced many 
industry members and conserva- 
tion officials that some type of in- 
duced reservoir permeation for the 


By JAMES H. TILLERY 


Petroleum Engineer, Department of Conservation, 
Baton Rouge 


purpose of pressure maintenance 
should be started, wherever feasi- 
ble, as soon as it is determined that 
primary recovery will not result 
in the maximum recovery of all 
hydrocarbons in a reservoir. This 
has already been done in several 
fields in Louisiana and should re- 
sult in the recovery of many mil- 
lion barrels of additional oil which 
otherwise would be lost if the 
reservoir had been allowed to first 
deplete before induced permeation 
was begun. 

There is now in operation in 
Louisiana some type of pressure 
maintenance program in 18 oil 
and/or gas fields, all of which have 
been approved by the Department 
of Conservation, under authority 
granted in Act 157 of the 1940 Leg- 
islature. These programs operating 
under order of the Commissioner 





GEOLOGICALLY young for- 
mations in Louisiana pose prob- 
lems in secondary recovery 
widely at variance with those 
met in the Appalachian and 
Mid-Continent areas. In_ this 
survey of secondary recovery 
work in the state, the author 
outlines projects which have 
been successful, and describes 
in detail the engineering steps 
taken before certification of one 
typical project. 
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of the Long Bell No. 3 sand in the Longville field, showing the separately owned tracts which were joined to form the unitization project. 
From this basis adjustments were made to include unit area, structural appreciation, net permeable sand thickness and net oil sand thickness to arrive 
at equable adjustment of produced hydrocarbons. 
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of Conservation began with the gas 
injection program in the Bodcaw 
Sand and “D” Sand reservoirs of 
the Cotton Valley field in 1941, 
and continue to the program au- 
thorized for the Duson Sand of the 
Main Fault Block of the Iota field 
in January, 1950. 

Included in these projects are 10 
gas injection, 8 water injection, and 
2 combination water and gas injec- 
tion programs, and it is conserva- 
tively estimated that the induced 
permeation in these reservoirs will 
be the direct cause of the recovery 
of approximately 46.4 percent more 
liquid hydrocarbons than would 
have been recovered through pri- 
mary recovery alone. 

Each of the programs instituted 
is planned and carried out by indi- 
vidual operators of operating com- 
panies in the field with the ap- 
proval and supervision of the 
Department of Conservation. The 
provisions of Act 157 of 1940 give 
the Commissioner of Conservation 
the authority to “force pool” an 
entire reservoir for the purpose of 
cycling in order to protect the 
rights of all parties owning inter- 
est in the recoverable hydrocar- 
in the reservoir. However, 
in the majority of the programs 
in Louisiana, the unitization of the 
pool has been accomplished on a 
voluntary basis, and in this case, 
the Commissioner of Conservation 
then has issued an order approving 
the program as outlined by the 
operator and agreed to by all inter- 
ested parties. 

\ tabulated analysis is presented 
on next page of all fields in Louisi- 
ana subjected to pressure mainte- 
nance through gas or water injec- 
tion or both. (The Longville field 
program is not included as it is 
discussed in more detail as a rep- 
resentative project.) 

Longville Project 

One of the most recent pressure 

maintenance projects instituted in 


About the rbuthor 


JAMES H. TILLERY, JR., en- 
tered L. S. U. in 1938 and after 
World War II started joined the 
Marine Corps and served therein 
over four years, returning to col- 
lege and graduating in 1948 with 
a degree of B.S. in petroleum en- 
gineering. During his last two 
years in college he worked for the 
Louisiana Geological Survey and 
upon graduation was employed as 
a petroleum engineer by the Lou- 
isiana Department of Conserva- 
tion. 
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Barnsdall Oil Company’s gas recycling plant in the Benton pool, Bossier Parish, La., one of the 18 

secondary recovery projects in operation under a comprehensive conservation scheme marking oil 

and gas operations in Louisiana. Picture is looking east from cooling tower; depropanizer towers on 

left; generator building, heaters and boilers in rear; still, distillate stripper and topping tower on 
right; process pump control room, center. 


Louisiana is comprised of a rela- 
tively uninterrupted reservoir that 
occurs as a blanket sand, desig- 
nated the Long Bell No. 3 Sand, 
underlying the Longville field, 
Beauregard Parish. Geologically, 
the reservoir is a Cockfield sand 
occurring at a depth of approxi- 
mately 820 feet subsea. 

After oil production was estab- 
lished in the Long Bell No. 3 
reservoir in late March, 1947, 
Barnsdall Oil Company developed 
the reservoir on a uniform 40-acre 
drilling pattern by drilling 17 addi- 
tional wells in a period of approxi- 
mately a year. Five of the addi- 
tional wells were non-productive. 
The Long Bell No. 3 reservoir 
comprises approximately 880 acres, 
with 13 wells producing oil with a 
solution gas-oil ratio of approxi- 
mately 1200-1. 

The maximum rate of oil pro- 
duction, 2500 barrels per day, was 
obtained in March, 1948, at which 
time the Barnsdall engineers ob- 
served an abnormal decline in res- 
ervoir pressure accompanied by 
increasing gas-oil ratios, which ex- 
ceeded the solution gas-oil ratio. 

Oil production from the reser- 
voir, obtained through the same 
number of wells, continued to de- 
cline and in November, 1948, was 
only 1500 barrels per day or a de- 
crease of approximately 40 per- 
cent below the maximum reservoir 
production. 

Calculations indicated that the 
rate of production would continue 
to decline to approximately 500 


barrels per day by the end of 1949, 
and that under the then method of 
operation, the ultimate yield of the 
reservoir would be approximately 
2.2 million barrels of oil. 

Estimates indicated that a suc- 
cessful program of pressure main- 
tenance would arrest increasing 
gas-oil ratios and cause the ulti- 
mate yield of the reservoir to be 
approximately 4.6 million barrels of 
oil, or an increase of 2.4 million 
barrels of oil directly attributable 
to the pressure maintenance pro- 
gram. 

Engineers immediately under- 
took a complete reservoir analysis, 
and after an accurate survey of the 
entire area, the base maps to be 
used in the studies were repro- 
duced and checked for accuracy by 
superimposing them over the origi- 
nal tracing on a light table. 

The base maps were used to in- 
dicate the unit area, the structural 
appreciation, the net permeable 
sand thickness of the reservoir and 
the net oil sand thickness of the 
reservoir. 

After the preparation and analy- 
sis of the studies, it was deter- 
mined to initiate a water drive into 
the reservoir beyond the perimeter 
outline of the productive area, thus 
insuring the maintenance of res- 
ervoir pressure. 

The hydrocarbon content of the 
reservoir in place underlying each 
separately owned tract is the 
method of participation used for 
the Long Bell No. 3 reservoir. The 
quantity of hydrocarbons in place 
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was calculated from the isopachous 
map of the net oil sand, using the 
method of the horizontal dividing 
plane with the areas of each con- 
tour being determined in each 
leased tract, following which the 
various layers were added by the 
mathematical processes known as 
the trapezoidal formula or the pyr- 
amidal formula—the trapezoidal 
formula being used where the 
ratio of successive decreasing areas 
was greater than 0.5, and the pyra- 
midal formula being used where 
the ratio of the successive decreas- 
ing areas was less than 0.5. 

After determining the total pro- 
ductive reservoir volume, the fac- 
tors of porosity, connate water, 
and permeability were applied in 


their proper relationships in order 
to determine the quantity of hydro- 
carbons in place that should be as- 
signed to each separately owned 
tract. 

The ratio of the hydrocarbons in 
place under each separately owned 
tract to the entire reservoir’s hy- 
drocarbons determined the propor- 
tion of the whole that should be 
allocated to a separately owned 
tract. The result of the above ratio 
has been designated as the tract’s 
equity percentage or the percent- 
age of participation in the hydro- 
carbon withdrawal from the uni- 
tized pool. 

More than 94 percent of all in- 
terested parties had _ voluntarily 
signed the unitization agreement 


Tabulated Analysis 


























Reservoir | 
Reservoirs in Classifica- | Program Type of 
FIELD and Operator Program tion | Initiated | Operation Basis of Participation 
Bateman Lake: 

The Texas Co..... 9600 feet Gas Nov., 1944 | Gas injection Hydrocarbons in place 
| 9900 feet | Gas Nov., 1944 | Gas injection Hydrocarbons in place 
| 10400 feet Gas | Nov., 1944 | Gas injection Hydrocarbons in place 

10500 feet Gas Nov., 1944 Gas injection Hydrocarbons in place 
10600 feet Gas Nov., 1944 | Gas injection Hydrocarbons in place 
10700 feet Gas Nov., 1944 | Gas injection Hydrocarbons in place 
| 10900 feet Gas Nov., 1944 Gas injection | Hydrocarbons in place 
Benton: | 
Barnsdall Oil Co. Bodcaw Gas | April, 1946 | Gas injection | Hydrocarbons in place 
“D”" sand Gas with | 
minor oi] 
rim April, 1946 | Gas injection Hydrocarbons in place 
Cotton Valley: | | } 
Cotton Valley Operators | Bodeaw Gas Jan., 1941 | Gasinjection | Surface Acreage 
Committee “D” Sand Gas Jan., 1941 | Gas injection | Surface Acreage 
Davis Gas Jan., 1941 Gas injection | Surface Acreage 
Hunt Oil Co Hill Oil Oct., 1949 | Water injection | Hydrocarbons in place 
David Haas: 
Atlantic Refg. Co. Wilcox Sand Oil Dec., 1948 | Water injection | Surface Acreage 
East Hackberry: 
Union SulpHur Co Main Camerina Sd. on | Oil Feb., 1947 | Water injection | Surface Acreage 
8. Flank 
Erath: 

The Texas Co 8500 feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 

Humble Oil & Refz. Co 8700 feet Gas Jan., 1942 Gas injection | Hydrocarbons in place 

Tide Water Assoc. Oil Co.) 8900 feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 

Phillips Pet. Co 9100 feet Gas Jan., 1942 Gas injection Hydrocarbons in place 

9800 feet Gas Jan., 1942 Gas injecticn Hydrocarbons in place 
9900 feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 
10100 feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 

| 10200 feet Gas Jan., 1942 Gas injection Hydrocarbons i in place 
10400 feet Gas Jan., 1942 Gas injection Hydrocarbons in place 

| 10800 feet Gas Jan., 1942 | Gasinjection | Hydrocarbons in place 
| 11100 feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 
11300 A feet Gas Jan., 1942 Gas injection Hydrocarbons in place 
11300 B feet Gas Jan., 1942 | Gas injection Hydrocarbons in place 
11600 feet Gas Jan., 1942 Gas injection Hydrocarbons in place 
3 Unnamed Sands Gas Jan., 1942 | Gas injection Hydrocarbons in place 

apenas 

Ohio Oil Co Buckrange Oil Aug., 1947 | Water injection | Surface Acreage 

Haynesville Operators 

‘ommittee Pettit Oil April, 1946 | Gas injection Preduction Factor & 

omer: Engineering Factor 

; Operators Committee Nacatoch Send Oil Sept., 1937 Gas injection Hydrocarbons in place 
ota 

Crown Central Pet. C orp.| Duson Sand Oil Jan., 1950 | Water injection | Surface Acreage 

Lake Arthur: 
Union Sulphur Co | 2nd Camerina Sd. on Oil April, 1946 Gas injection Surface Acreage 
N. Flank 
Lake St. John: 
California Co. & The Basal Tuscaloosa Oil May, 1947 | Gas injection Hydrocarbons in place 
Carter Oil Co 8150 feet Gas May, 1947 | Gas injection Hydroearbons in place 
8200 feet Gas Noy., 1949 | Gas injection Hydrocarbons in place 
8350 feet Gas Nov., 1949 | Gas injection Hydrocarbons in place 
Pilot “A” Gas Nov., 1949 | Gas injection Hydroeartons in place 
| Paluxy Gas Nov., 1949 | Gas injection Hydrocarbons in place 
Lengville: (See discussion) | 

amou: | 

Magnolia Pet. Co... | Morein Oil Jan., 1948 Water injection | Hydrocarbons in place 
| Deshotels Oil Jan., 1948 | Water injection | Hydrocarbons in place 

South Jennings: | 
Stanolind Oil & Gas Co. .} Basal Miecene Sand Gas Jan., 1941 Gas injection Hydrocarbons in place 
| Hetercstegina Sand Gas Jan., 1941 Gas injection Hydrocarbons in place 

niet Discorbis Sand Gas Jan., 1941 Gas injection Hydrocarbons in place 
Starks: 

W. T. Burton.. a Sand on Gas with Oct., 1946 | Gas injection Surface Acreage 

. Flank minor oil 
rim 

Ville Platte: 

Continental Oi) Co. . Wilcox Oil 1939 Gas injection Surface Acreage 
West Hackberry: 

Stanolind Oil & Gas Co..| Camerina “‘D" Oil Jan., 1949 | Water injection | Surface Acreage 
West Tepetate: 

Barnsdall Oi! Co. Miller No. 1 Oil May, 1947 | Gas injection & | Hydrocarbons in place 


Water injection 
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on the date that a public hearing 
was held to receive evidence rela- 
tive to the plans of the operator 
to unitize the reservoir for the pur- 
pose of pressure maintenance. 
Since that date all interested par- 
ties have voluntarily affixed their 
signatures to the unitization agree- 
ment. 

The Long Bell No. 3 reservoir 
was unitized for the purpose of 
pressure maintenance, in accord- 
ance with the plans of the opera- 
tor, to be effective on November 
1, 1948, and initial water injection 
was started November 17. 

The results of the program were 
manifested through the January, 
1949, surveys which indicated that 
the decline in reservoir pressure 
had been successfully arrested and 
that the producing gas-oil ratios 
had been reduced by more than 15 
percent, thus insuring the mainte- 
nance of reservoir pressure and 
preventing the expansion of the 
hydrocarbons within the reservoir, 
which factor has increased the cal- 
culated recovery by approximately 
2.4 million barrels of oil which 
could not have been recovered 
without the pressure maintenance 
program. 

Since the institution of the suc- 
cessful program of pressure main- 
tenance, which has actually in- 
creased the reservoir pressure by 
approximately 3 percent, it has 
been possible to increase the rate 
of reservoir withdrawal from the 
rate of approximately 1500 barrels 
per day in November, 1948, to ap- 
proximately 1900 barrels per day in 
October, 1949, without the creation 
of underground waste or lessening 
the ultimate recovery of the hydro- 
carbons from the reservoir. 

Projects of this nature, both in 
Louisiana and other producing 
states, have shown very conclu- 
sively that a substantial amount 
of oil which had previously been 
thought to be unrecoverable may 
be recovered from older fields after 
the primary recovery had been 
completed, and from new fields 
where programs of induced reser- 
voir permeation for the purpose of 
pressure maintenance are begun 
before primary recovery is com- 
plete. Data obtained from the proj- 
ects listed have shown that pres- 
sure maintenance can be successful 
and result in secondary recovery of 
a great amount of oil, in some cases 
as much as 100 percent more than 
primary recovery, from both sand 

and lime reservoirs of the. state, 
and that these programs have been 
successful in reservoirs ranging in 
depth from 675 feet to 11,600 feet. 
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= recent years the problem 
of corrosion in the production of oil 
and gas wells and the high cost result- 
ing from this corrosion have received 
increasing attention. Important ad- 
vances have been made in methods of 
mitigating or eliminating much of the 
corrosion loss which, only a few years 
ago, was considered inherent in the 
production of oil. 

Although the attack on the prob- 
lem of corrosion in the petroleum 
industry has involved the application 
of many different technical advances, 
many of the savings now realized have 
resulted from the discovery of the 
wide utility of organic corrosion pre- 
ventives. 

It is the purpose of the present 
paper to discuss particularly the 
methods of use of such organic pre- 
ventives, and to present typical re- 
sults obtained by their use. Although 
much remains to be discovered re- 
garding the action of such reagents 
and the relation between well fluid 
properties and corrosive and inhibit- 
ing action, it is now generally recog- 
nized that proper organic preventive 
application can gréatly reduce the 
production costs in corrosive oil and 
gas wells. The general utility of such 
inhibitors in a wide variety of wells 
and fields has shown their ability to 
limit corrosion to a very low 
rate.) 23 


Mechanics of Application 
Organic corrosion preventives are 
now available in both liquid and 
solid stick form, the former generally 
being used in wells having an open 
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flow string of casing communicating 
with the tubing, as in the case of most 
ordinary oil wells and in many gas 
wells. The solid stick inhibitor is usu- 
ally used where the casing is closed 
by a packer or other means, as in 
the case of some oil wells and many 
gas and gas-condensate wells. 

In wells with open casing, a liquid 
preventive is almost invariably ap- 
plied by pumping, dumping or lubri- 
cating the fluid down the casing an- 
nulus. The fluid flows down the an- 
nulus, and then eventually reaches 
bottom where it is swept upward 
through the tubing by the production. 
This procedure insures protection of 
interior casing and exterior tubing 
surfaces as well as interior tubing, 
well-head and flow line surfaces, and 
represents the most efficient means of 
utilizing the chemical. The choice of 
application method in such wells will 
depend upon well properties and local 
work practices. 

Continuous pumping of liquid rea- 
gent down the annulus probably rep- 
resents the simplest means of ap- 
plication. Figure 1 is a photograph 





FIGURE 1. Well equipped with gas-driven chem- 
ical feed pump for continuous injection of cor- 
rosion preventive into casing annulus. 


showing a typical installation of this 
type, employing a gas driven chemi- 
cal feed pump and a 40-gallon con- 
tainer for chemical. By choice of a 
suitably large container, the frequency 
of calls to the well for recharging 
with corrosion preventive can be re- 
duced to a minimum. Several objec- 
tions to the use of continuous feed 
pumps have appeared. First, a pump 
is required for each well, and thus 
a considerable investment in equip- 
ment is necessitated. With gas actu- 
ated pumps, particularly on high 
pressure wells, difficulty is occasion- 
ally encountered from freezing-up of 
the gas line on the low pressure side 
of the reducing valves. This can 
often be remedied by placing this 
section of the power-gas line against 
the hot flow line, and wrapping the 
whole with insulation. Electrically 
driven pumps, of course, may be 
used where power is available. 

It has been found that certain cor- 
rosion preventives may be introduced 
into a well in discontinuous fashion 
without any apparent lessening of 
protective action, provided the inter- 
vals between additions do not exceed 





into oil and gas wells. 





RESULTS OF using organic corrosion preventives in oil and gas wells 
are reported by the author, who describes the various types of inhibi- 
tors and their specific applications. Methods of introducing the chemi- 
cals into the well, developed by several companies according to their 
individual corrosion problems, are also discussed. Typical case histories 
are presented as examples of the effectiveness of the inhibitors. Line 
drawings and photographs illustrate hookups for injecting the chemicals 
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FIGURE 2. Schematic hookup for injection of corrosion preventive into pumping well, with provision 
for flushing reagent down casing with well fluids. 


two or three days. This effect appar- 
ently arises from the fact that even 
though the reagent is dropped into 
the annulus batchwise, the required 
travel down the casing extends the 
arrival at the bottom of the hole over 
a somewhat longer period, and fur- 
ther to the fact that the inhibitor 
film, when once established on the 
metal surface, persists for a consider- 
able period even if no further chemi- 
cal is added. Eventually, of course, 
the preventive film will be leached or 
abraded away, and protection will be 
lost unless further additions are made. 
Where batch dumping of preventive 
is practiced, it appears preferable, 
although not invariably necessary, that 
the reagent be diluted with several 
volumes of oil or water, or, better, 
that it be flushed down the casing 
with some of the production fluids, 
where this operation can be carried 
out. 

Drip lubrication of inhibitor down 
the annulus provides another means 
of application. Here again it is desir- 
able to flush the fluid down with a 
small stream of the production fluids, 
if possible. In some instances, where 
fresh water is available on the lease, 
and the casing is open, a small stream 
of water has been allowed to flow 
into the casing with the inhibitor 
stream. 

Figures 2 and 3 are simplified draw- 
ings showing typical methods of in- 
hibitor introduction which have been 
used successfully at pumping wells. 
Figure 2 shows an injection system 
for pumping wells with an open cas- 
ing, employing a chemical feed pump 
which introduces the reagent into a 
mixing can connected to the annulus 
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and into which a portion of the pro- 
duced fluids may be bled periodically 
to assist in washing the reagent down 
the hole. Figure 3 shows a typical 
arrangement for dumping inhibitor 
down a well with moderate or low 
pressure on the casing. A similar ap- 
paratus of sturdier construction may 
be used on high pressure flowing wells, 
eliminating, if desired, the bleeder con- 
nection, and with provision of a pres- 
sure equalizing connection with valve 
between the lubricator and casing. 


In the case of high pressure gas and 
gas-condensate wells, similar methods 
of inhibitor introduction are applica- 
ble, except that lines, lubricators and 
vessels used must be built appropri- 
ately to withstand safely the high pres- 
sures. Also, careful provision must be 
made for venting of vessels before fill- 
ing, and for equalizing pressures with 
the casing for introduction of the 
liquid inhibitor or solution. 


Figure 4 is a schematic drawing of 
a high pressure lubricator system de- 
signed by the Southern Union Gas 
Company and successfully used on gas 
condensate wells. It provides a means 
of keeping the chemical warm and 
free flowing which is particularly use- 
ful in colder climates. Figure 5 is a 
photograph of an installation of this 
type. 

The problem of treating a consider- 
able number of widely scattered con- 
densate wells has been economically 
solved by some producers by equip- 
ping a truck for corrosion preventive 
injection.® This truck rig is provided 
with a high pressure pump driven by 
a power take-off, taking suction from 
a chemical tank and delivering the 
reagent through high pressure hose 
and appropriate check valves and fit- 
tings to a companion fitting on the 
christmas tree which communicates 
with the casing. A fluid meter in the 
suction line indicates the amount of 
inhibitor delivered. By means of this 
rig, a large number of wells may be 
quickly treated. 

Many gas condensate wells are now 
completed with packed-off tubing, and 
in such instances, the methods of chem- 
ical injection previously described are 
inapplicable. Protection of the tubing, 
well-head and flow lines of such wells 
can be accomplished by introducing 
corrosion preventive down the tubing 
while the well is closed in. By means 
of a suitable lubricator, liquid rea- 
gents may be dumped down the tub- 
ing. Generally, however, the time re- 
quired for the liquid to reach the 
bottom of the tubing is considered too 
long, and the shut-in time of the well 
thus too great, for this method to be 
practicable. In such cases, solid stick 
corrosion preventives are available. 
These sticks are cylinders 18 inches 
long by 1.5 inches in diameter, and 
are introduced through lubricators or 
pressure-locks attached to the tubing 
head. One form has a density of about 


TABLE | 
History of Corrosion Rate in Gas-Condensate Wells Before and During Treatment with 


Solid Stick 


Corrosion Preventive 


























Corrosion Corrosion Rate Iron Content 
Preventive Rate, | of Steel Coupons of Water 
Date of Measurements Sticks/MMCF M.P.Y. P.P.M. 
9g a ee ; | None Not Determined 610 
May 24, 1948 es | None Not Determined 200 
May 17 to June 1. None 50.7 250 
June 1 to 15.. None 51.1 250 
Sali Avge. 50.9 | Avge. 328 
Treatment with Corrosion Preventive Initiated Jan. 8, 1949 
Jan. 8 to 22, 1949. sa 1.0 0.15 | Zero 
Jan. 22 to Mar. 5... 66 39 4 
Mar. 5 to 19...... 66 21 8 
Mar. 19 to April 2 57 34 14 
April 2 to 16......... 33 06 | Not Determined 
April 16 to May 7. 33 21 | Not Determined 
i eee 33 Al | 10 
Oe Eee ee a eee 33 34 Zero 
| Avge. 26 | Avge 6 
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Cross section of Unit Barrel 
showing tough chrome 
alloy steel tube with per- 
manently fixed lining of 
chrome nickel centrif- 
ugally cast material. 





—Better for ABRASION than hardened steel 
—More resistant to CORROSION than stainless steel 
—Better for DEEP WELLS than any other pump barrel 





ifting Costs High 
ON ABRASIVE WELLS? 
The hard tough lining of the 
OILMASTER Unit Barrel can not be 
scratched with a sharp file. (Hardness 
Rockwell C 63-65, Brinnell 683-710). 


Do your wells have sand sharp enough 
to damage it? 
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Are Your Lifting Costs High 
ON CORROSIVE WELLS? 


The corrosion resistant lining of 
the OILMASTER Unit Barrel is equally 
effective in all types of down well cor- 
rosion (salt water, electrolitic, and hy- 
drogen sulphide). What is your corro- 
sion problem? 


[fs eles. otver FLUID PACKED PUMP 
COMPANY achievemer ; 





Are Your Lifting Costs High 
ON DEEP WELLS? 


We are still looking for a well 
deep enough to give the OILMASTER 
Unit Barrel a real test. Do you have a 
deep one that wears out pumps? If high 
lifting costs are your problem, call your 
OILMASTER representative; ask him to 
show you how the Unit Barrel can more 
economically pump your toughest wells. 
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Quality and dependability of supplies and 
equipment are important; so is field and supply 
store service. Bovaird represents a complete 
line of the most dependable factory - tested 
and field-proven equipment and supplies; 
Bovaird offices and stores — twenty-one of them 
—are strategically located in Illinois, Kansas, 
Oklahoma and Texas to best fill your needs OFFICES AND STORES 
— intelligently — economically — quickly. 

ILLINOIS—Clay City, Grayville, Salem 


Alw y a Buy From Bovaird. KANSAS—Chase, Great Bend, McPherson, 
Pratt, Russell, Wichita 
OKLAHOMA—Duncan, Oklahoma City, 


\y x % ' 
, Pauls Valley, Ringwood, Sapulpa, 
Buy Fnom Bovand Seminole, Tulsa 
TEXAS—Borger, Dallas, Midland, Odessa, 
Pampa, Snyder 


"A eel SUPPLY CO 
| 6 

TULSA, OKLAHOMA 

MEMBER ETROLEUM EQUIPMENT SUPPLIERS ASSOCIATION 
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1.0 and falls at the rate of several feet 
per second in a gas-filled tube. These 
sticks, on reaching bottom, melt and 
dissolve in the production fluids, and 
are thus finally carried back up the 
tubing in dissolved form to come in 
contact with the metal of the well, 
christmas tree and lines. Another form 
has a density of about 2.0, and be- 
sides having a greater rate of fall 
than the lighter stick, may also be 
used in wells having liquid in the 
tubing. This material is sufficiently 
dense to fall through even the most 
concentrated brines encountered in oil 
production. 

Figures 6 and 7 are drawings of 
lubricators used for introduction of 
stick-type organic inhibitor into the 
tubing of wells. The lubricator of 
Figure 6, designed by the Continental 
Oil Co., employs a two-inch pipe long 
enough to hold two sticks. By assem- 
bling this tube over a three-inch gate 
valve, as shown, centering of the sticks 
with respect to the valve opening is 
achieved, and hangup of the sticks in 
the valve is avoided. The lubricator 
of Figure 7 is used with a two-inch 
plug valve, suitable for very high 
pressures. A feature of this valve is 
its ease of operation. 











Initiation of Program 
In establishing a program of inhi- 
bition by means of organic corrosion 
preventives, it should be recognized 
that the exact minimum amount of 
reagent required for protection in a 
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FIGURE 3. Arrangement used in batch-dumping of corrosion preventive down casing annulus. 


given well or group of wells is sub- 
ject to experimental determination. 
Oil and gas wells vary considerably 
in the degree of corrosion experienced, 
depending upon the nature of the 
fluids produced, their quantity, the 
temperature of the fluids, methods of 
production, and perhaps other vari- 
ables not now recognized. 

However, some general principles of 
treatment have evolved during the 
several years of field use of corrosion 





FIGURE 4. High pressure 
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liquid corrosion preven- 
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preventives. Initial heavy dosing of 
the well with reagent is usually desir- 
able in order to insure immediate pro- 
tection of the casing, tubing, well- 
head and flow lines. It is desirable to 
determine the corrosion rate in the 
well before and for somctime after 
treatment is initiated or until a safe 
minimum dosage rate of corrosion in- 
hibitor is established. For this purpose, 
weighed steel test plates, such as those 
described by Gross and Andrews? are 
frequently employed. Where the fluids 
do not contain hydrogen sulfide, de- 
termination of the iron contents of 
the produced water is often a suitable 
means of measuring corrosion rate. 
Caliper surveys and visual inspection 
of well equipment may also be used. 

In initiating treatment of ordinary 
pumping or flowing oil wells, the fol- 
lowing procedure is usually recom- 
mended :° 

On the first day of treatment, five 
gallons of corrosion preventive is in- 
troduced down the casing, and, if pos- 
sible, the well is circulated until the 
volume of fluid estimated to stand in 
the casing annulus has been displaced 
2 or 3 times. Following this initial 
heavy dosage, the rate of addition of 
reagent is set at approximately one 
part to 2500 parts of oil produced. 
After 2 to 4 weeks of treatment at this 
rate, the corrosion rate in the well will 
generally be found to have reached a 
low value. The corrosion preventive 
injection rate should then be lowered 
for a period of time and the corro- 
sion rate again determined, until a 
safe minimum rate is established. 


5 The treating procedures discussed herein are 
those recommended in the use of Kontol corro- 
sion preventive reagents, manufactured by Treto- 
lite Company. 
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FIGURE 5. Gas well equipped with high pressure 
liquid lubricator. 


The majority of highly corrosive 
pumping wells will be afforded good 
protection against corrosion by the 
use of one part of corrosion preven- 
tive in 5000 or more parts of pro- 
duced oil. Many mildly corrosive wells 
are protected at much lower rates. 

In initiating treatment of gas or 
gas-condensate wells, a somewhat sim- 
ilar procedure is used. In the case of 
such wells with open casing, an initial 
treatment with one gallon of corro- 
sion preventive per million cubic feet 
of gas production is recommended. 
The reagent is preferably diluted with 
3 or 4 volumes of oil, gasoline or dis- 
tillate before introduction into the 
well. Following this first day treat- 
ment, the rate is reduced to one or 
two quarts per million cubic feet, and 
is held at this rate until protection is 
shown by test to be obtained. Most 
wells will be afforded a high degree 
of protection by the application of one 
quart or less per million cubic feet 
of gas produced. 

Treatment with stick corrosion pre- 
ventive is carried out as described for 
liquid, except that it must be lubri- 
cated down the tubing. The well 
should be shut in for a period of time 
to allow the stick to fall to the bottom 
and melt. This time requirement will 
vary with well depth, fluid density 
and temperature but will usually not 
exceed about 15 minutes in typical 
gas-condensate wells. One unit of stick 
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FIGURE 6. Lubricator for solid stick corrosion 
preventive. (Continental Oil Company design.) 


type reagent has been found to have 
protective action equivalent to about 
one quart of the liquid corrosion pre- 
ventive. However, the initial treat- 
ment, when employing sticks, is usu- 
ally less than the equivalent when 
using liquid, since only the tubing in- 
terior and lines require coating. In a 
typical case, on the first day of treat- 
ment two sticks of corrosion preven- 
tive are dropped for every million 
cubic feet of gas production. The rate 
is then reduced to one stick per mil- 
lion cubic feet and so on until the safe 
minimum is established. 

As previously mentioned, it does not 
appear necessary to treat an oil or gas 
well continuously or daily to obtain 
good protection, although such prac- 
tice is thought to be the safest. With 
suitable corrosion preventives, it has 
often been found satisfactory to inject 
the required amount of reagent into 
the well every 2 or 3 days, and, in 
some cases, at even wider intervals. 
Where injections are made at wider 
intervals, the amount of reagent in- 
jected each time must, of course, be 
increased over that used in daily ap- 
plication, roughly in proportion to 
the number of days in the interval. 

The degree of corrosion mitigation 
possible with properly selected and 
applied organic corrosion preventives 
is surprisingly high. Gross and An- 
drews* have described in detail the 
results obtained in highly corrosive 
sour pumping wells in West Texas. 
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FIGURE 7. Very high pressure lubricator for 
solid stick corrosion preventive. (Cameron Iron 
Works design.) 


In these wells, corrosion was con- 
sistently reduced by more than 90 
percent, as determined by weight 
loss of tubing and rod subs. Reduc- 
tions by as much as 98 percent or 
more were obtained in several other 
cases, employing one part of corro- 
sion preventive per 5000 parts of oil 
produced. In some of these wells, the 
ratio of water to oil produced was 
as high as 10 to 1. 

Similar degrees of protection are 
commonly obtained in gas and gas- 
condensate wells. Figure 8 shows the 
relationship between amount of or- 
ganic corrosion inhibitor used and the 
corrosion rate in a typical, highly 
corrosive condensate well. This well, 
located in Louisiana, was completed 
below 8000 feet with an open flow 
string. It is produced at the rate of 
about 5 million cubic feet of gas per 
day, with about 300 barrels of con- 
densate and 20 barrels of water ac- 
companying the gas. Bottom hole tem- 
perature is about 240° F. The severe 
corrosion in this field was indicate 
by several instances of parted tubing 
and serious damage to chokes, well 
heads, and flow lines. ; 

Prior to and after treatment with 
chemical preventives the well-head 
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RED marks preventers * water or steam lines °¢ 

| 10,000 p.s.i. cementing and acidizing equipment 


and one of them is right for 


gasoline or chemical plants e refineries. 
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SEAL 
An extra 
10,000 p.s. 
fect seal and 


pressures, 


READY FOR ROUGH WORK 


The 3-lug wing nut with’ fast- 
action Acme threads provides 
quick knock-down or make-up 
of a strong, leak-proof union. 
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corrosion rate was determined by ex- 
posing duplicate weighted steel cou- 
pons in the tubing head for periods 
of from 14 to 24 days. The initial 
corrosion rate averaged about 9.5 mils 
per year. The well was then protected 
by daily batch-dumping down the 
casing annulus of the corrosion pre- 
ventive dissolved in three parts of 
distillate. As shown by the graph, this 
procedure quickly reduced the well- 
head corrosion rate to less than 0.3 
mpy at a corrosion preventive injec- 
tion rate of 0.66 quart per Mmcf of 
gas produced. Chemical injection was 
then stopped for nearly four months. 
Even at the end of this period, well- 
head test coupons were being partly 
protected, as they exhibited a corro- 
sion rate of 5.9 mpy, or about 62 per- 
cent of the original unprotected rate. 
This fact suggests that some of the 
chemical was slow in reaching the 
bottom of the tubing or that the ad- 
sorbed film previously established on 
the metal surfaces of the well was 
being slowly leached or abraded away 
to be partly readsorbed on the test 
coupons. 

After corrosion preventive injection 
was resumed in this well, the corro- 
sion rate was soon reduced to an 
average of less than 0.2 mpy, using 
about 0.65 quart of chemical per 
Mmef of gas. Reduction of the chem- 
ical rate to 0.4 and then to 0.24 


increase in corrosion rate, and thus 
established the minimum injection 
rate for 98 percent protection at some- 
thing between 0.4 and 0.65 quart per 
Mmecf of gas. 

Corrosion costs in this well, before 
protection, were conservatively esti- 
mated at $1 per Mmef of gas, or 
about $5.50 per day. Present cost of 
chemical to obtain essentially com- 
plete protection is about $1.25 per 
day. 

Many less corrosive condensate 
wells are readily protected at chemi- 
cal injection rates of 0.25 quarts or 
less per Mmef of gas.* 

A typical example of protection 
from corrosion by means of a solid 
stick form of preventive is shown in 
Table 1. This data was obtained in 
the treatment of a highly corrosive 
gas condensate well in Southern Lou- 
isiana. This well is approximately 
9000 feet deep, and was completed 
with a tubing packer which closes 
the casing annulus. It has a bottom 
hole temperature of 250° F., a well- 
head pressure of 3000 psi, and pro- 
duces daily about 3 Mmef of gas, 70 
barrels of distillate and 2 barrels of 
water. 

Corrosion rates in the well were 
followed both by means of steel cou- 
pons and by analysis of the produced 
water for iron. Stick corrosion pre- 
ventive was lubricated into the tubing 
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FIGURE 8. Record of corrosion rate in gas-condensate well before and during treatment with 
organic inhibitor. 
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minutes to allow the stick to fall and 
melt. 

These results show that after the 
corrosion preventive sticks were em- 
ployed, the corrosion rate was re- 
duced by 99.5 percent as judged by 
well-head coupons and by 98.2 per- 
cent as judged by iron content of the 
water. This high degree of protection 
is maintained by the use of one stick 
per 3 Mmef of gas produced, repre- 
senting a chemical cost of about 25 
cents per million cubic feet of gas 
produced. 


Benefits 


The results of several years experi- 
ence has now clearly established the 
fact that properly selected and ap- 
plied organic corrosion preventives 
are capable of almost completely elim- 
inating corrosion in most oil and gas 
wells. It has also been observed that 
any small residual corrosion experi- 
enced after chemical addition is 
started is generally uniform in nature. 
Pitting and ringworm corrosion are 
not observed. In addition to the great 
economy resulting from elimination 
of corrosion in the well, several side 
effects have been noted from corro- 
sion inhibitor use. 

On continued application of corro- 
sion inhibitor to a well, surface equip- 
ment through which the production 
flows is also eventually protected. This 
includes flow lines, separators, heater 
tubes and the like. In many oil wells 
producing water or brine which is 
subsequently disposed of in the earth, 
it has been noted that the use of the 
proper types of organic corrosion in- 
hibitor leads to some protection of 
disposal well equipment and aids in 
keeping the disposal formation open 
and permeable to the brine. 

Organic corrosion preventives are 
now finding application in the protec- 
tion of gas and oil pipe lines, distilla- 
tion and heat exchange equipment in 
refineries and gasoline plants, and in 
many other locations where corrosive 
fluids come in contact with metal. No 
doubt, as the industry becomes more 
familiar with these relatively new 
chemicals, they will find further op- 
portunities to decrease the tremen- 
dous toll exacted by corrosion in the 
petroleum industry. 
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does ( 
€ 

One crank setting, one wrench, 

one man. Note the safety fea- 

tures. The man “keeps his feet 

on the ground”; he isn't obliged 

to climb on the unit when shifting 


counterweights. Nothing to move; 
nothing to fall and hurt him. 


Bethlehem’s Series 50 Pumping Units 
feature great new improvements in 
mechanical counterweight adjustment 
—improvements that top anything of 
the kind yet offered in the long history 
of oil-field pumping. They were de- 
veloped slowly, carefully; they were 
subjected for many months to the 
most rigorous field tests, the most 
brutal we could devise—and they 
passed every test without a whimper. 

We wanted efficient mechanical 
counterweighting that could be varied 
easily at the will of the operator. We got 


eraleHey 


STEEL 





GENERAL OFFICES: 21 


The Simplest, EASIEST counterweight 
adjustment ever devised for 
pumping units _ 


it. Note the large photograph. After 
loosening four nuts, the field man can 
shift the position of a counterweight 
in a matter of seconds. An easy tug on 
the wrench will do it—a child can do it! 
Numbered graduations on the crank, 
and an index on each outer counter- 
weight shell, facilitate adjustment. 
The great ease with which counter- 
weights can be shifted is explained by 
the smaller photograph. A pinion, 
turned by the socket wrench, is geared 
to the crank rack. Smooth, sturdy 
rollers help to ease the counterweight 


BETHLEHEM SUPPLY COMPANY 


E. SECOND STREET, TULSA, OKLA. 


Subsidiary of Bethlehem Steel Corporation 


On the Pacific Coast Bethlehem Oil-Field Equipment is sold by Bethlehem Supply Company of California. 


Export Distributor: Bethlehem Steel Export Corporation 
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Outer counterweight shell 
removed. Pinion, rack, and 
rollers in place. 


along the corresponding crank rail. 

For many applications, the heavy 
cast shells alone provide sufficient 
counterweighting. However, if more 
is required, counterweight inserts, fur- 
nished by Bethlehem, can easily be 
bolted inside the shells. 

The new Series 50 units are already 
operating successfully at many points 
in the field. If you'd care to see some 
of them at work, a Bethlehem man 
will be glad to arrange it. We want 
you to study them—and hear their 


owners’ comments! y 
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Empirical Method of Measuring 
Oil Pool Performance 





i= article introduces the use of 


the “Y” factor which is a pool per- 
formance index in terms of barrels 
of oil recovery per 1000 pounds per 
square inch decline in reservoir pres- 
sure per acre foot of bulk active oil 
reservoir volume originally containing 
oil. A survey of 115 oil pools through- 
out the U. S. shows that there is a 
simple correlation of Y with reservoir 
control for both sandstone and lime- 
stone pools that do not produce con- 
densate. 


Y Values 


Values of Y for depletion type res- 
ervoirs average between 15-30 above 
the bubble point and 60-70 below the 
bubble point. Investigation of pools 
evidencing water drive show values of 
Y greatly in excess of those for deple- 
tion type reservoirs. From the use of 
these performance indices it is shown 
by example that one can predict with 
reasonable assurance (1) reservoir 
control early in the life of the pool 
before there is sufficient reservoir and 
production data available for more 
accurate computations, (2) ultimate 
oil recovery, (3) original reservoi1 
volume in depletion type reservoirs, 
and (4) volume of oil movement be- 
tween wells on a leasehold and an 
oil pool which is producing under 
depletion control. 

This work was originally developed 
while the author served in the Petro- 
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By CARLTON BEAL 


Consultant, Los Angeles 


leum Industry Committee for District 
5 during the recent war. R. W. French, 
Jr., then chairman, Engineering-Sub- 
committee for District 5, now vice 
president, Standard Oil Company of 
Ohio, Cleveland, conceived the idea 
of using the Y factor to empirically 
measure pool performance. After find- 
ing the relationship to apply to Cali- 
fornia pools, a further survey was 
made by the author to include oil 
fields throughout the country. 
Moore’ and others have reviewed 
the principles of oil reservoir recovery, 
but few, if any correlations are pub- 
lished in literature concerning sec- 
ondary methods of measuring the 
performance of an oil pool. Miller* 
presented a graphical method of pre- 
dicting reservoir behavior by corre- 
lating the relationship of reservoir 
pressure decline and cumulative oil 





A METHOD of determining 
pool performance index for both 
depletion type and water-drive 
reservoirs is outlined and illus- 
trated with several examples to 
which have been adduced later 
data as determined by produc- 
tion. To check the values of “Y” 
factor, 199 pools were surveyed 
throughout the U. S., with con- 
clusions derived being given 
herewith. 














recovery. Other empirical methods 
generally depend on a visual analysis 
of the pool performance curve repre- 
senting oil rate, reservoir pressure, 
current gas-oil ratio and water cut 
in terms of time or cumulative oil 
recovery. 


Definition of Terms 


The use of the pool performance 
index Y is defined as follows: 


oo 1000 R 

V (AP) 
Where 

R = Cumulative oil production 
to date, bbl. 

V = Reservoir bulk volume, acre 
feet 

AP = Average reservoir pressure 
drop, psi. 


For future research and correlation 
work there is also included a term for 
net pore space: 


1000 R- 


i Pastas = 
V(1—Sw) (AP)¢ 


Where 
Yo = performance index, bbl. per 
psi. per acre-foot of net hy- 
drocarbon pore space 
Sw = interstitial water saturation 
expressed as a decimal frac- 


tion of pore space 
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¢ = effective porosity, as a deci- 
mal fraction of pore space 


Source and Method of 
Collecting Data 

Oil reservoir pressure decline and 
bulk volume data were collected from 
oil operators, state engineering re- 
ports, varied publications and by per- 
sonal contact. A data form used to 
collect information is shown on Form 
1, using the Aliso Canyon, Porter 
Pool, California, as an example. Each 
pool was assigned a code number be- 
cause in most instances, operators re- 
quested that the pool name be kept 
confidential. 

Items on Form 1 are self-explana-’ 
tory excepting No. 6 which lists “Prin- 
cipal Reservoir Control.” If reservoir 
control or reservoir volume were not 
known with a good degree of cer- 
tainty, the pool was eliminated from 
consideration. Where materials bal- 
ance computations were not available, 
decision as to the control was ob- 
tained from the pool performance 
curve considering the following fac- 
tors with answers as shown: 

1. Water drive—complete 

a. Reservoir pressure, constant 
b. Current gas/oil ratio, low 
c. Current water cut, increasing 


2. Water drive—partial 
a. Reservoir pressure, declining but 
probably approaching a constant 
value. 

b. Current gas/oil ratio, low 

c. Current water cut, increasing 


Ys 


~2 


. Depletion type 
a. Pressure, declining 
b. Gas/oil ratio, increasing 
c. Water cut low and constant 

Item 8 of the form is the cumula- 
tive oil recovery (R) at various dates 
above the bubble point (ABP) and 
below the bubble point (BBP) so that 
performance index could be inde- 
pendently computed for both stages 
of depletion. 

Tables 1 and 2 are a recapitulation 
of 115 pools included in the survey 
giving the average performance in- 
dices for both limestone and sand- 
stone reservoirs in accordance with 
the type numbers. Nineteen pools are 
entered twice because of depletion 
history ABP and BBP. Results show 
that there is a marked difference in 
performance indices between pools de- 
pending on the existing type of reser- 
voir control. The average depletion 
type sand reservoir ABP has a Y of 
30.6 and depletion type sand reser- 
voirs with an original gas cap show 
average performance indices of the 
same order and depletion type lime- 
stone reservoirs behave similarly. 

In contrast, however, water drive 
sandstone pools with no original gas 
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cap have an average Y of 230 ABP 
and 547 BBP. Limestone water drive 
reservoirs with no original gas cap 
show an average Y of 730 ABP and 
723 BBP. An interesting fact is that 
depletion type sandstone reservoirs 
have an average permeability to air 
of 180 millidarcys compared to per- 
meabilities in excess of 375 md. for 
water drive sandstone pools. However, 
Y values for limestone pools show no 
apparent relation to permeability, and 
reservoir control seems to be inde- 
pendent of permeability. 

There are insufficient data to draw 
conclusions in the case of pools with 
original gas caps but the few results 
that have been collected agree closely 
with those of pools with no original 
gas cap for both depletion type and 
water drive reservoirs. Condensate 
depletion type pools show an average 
Y of 1.9 to 3.5 and this low value 
appears to be many times greater if 
water drive be present. Gravity drain- 
age reservoirs yield intermediate to 
high performance indices in the order 
of that found in water drive pools. 


Variation of Results 

The average Y of 14.3 for deple- 
tion type limestone reservoirs ABP 
compares with a calculated value of 
15.5 for pure fluid expansion in a 
closed reservoir of average porosity 
and interstitial water saturation.* The 
fact that depletion type sand reser- 
voirs ABP with no original gas cap 
average a Y factor of 30.6, more than 
twice the calculated value, indicates 
the difficulty in drawing too general 
conclusions owing to wide variation 
in reservoir characteristics. Depletion 
type sand pools ABP show Y values 
varying from 2.8 to 76 with an aver- 
age deviation of 45.5 percent from 
the arithmetical average of 30.6. 

Values of Y vary from 13.7 to 190 
for depletion type sand pools BBP and 
the deviation from the average Y of 
67.1 is 38 percent. 

Values of Y for gravity drainage 
pools have a wide variation and it 
appears to be almost impossible to 
determine presence of gravity drain- 


‘age without investigating individual 


well performance. Oklahoma City, 
for example, has a Y of 136 which 





FORM 1 
Data Form Used to Collect information 


1. State California 


2. Field Aliso Canyon 


4. Sand or Lime 


7. Bulk Sand Volume: 


Black Oil: 
Acres 150 x ft. 150 = 22,500 A-it 


5. From Pool Performance Curve 
a. Behavior of gas/oil ratio Low 
b. Water cut increased 
c. Pressure declined gradually 
6. Principal Reservoir Control 
Depletion Type 


or 
Water Drive: Complete 








Gas Cap: 
Acres xf. = 0 A-ft. Partial _xat beginning 
8. Production Pressure Data: 
—_ = — = — — mie i — 7 — — = 
Cumulative) Cumulative! Performance Index 
Reservoir Pressure Oil M. ~ 
Date Pressure | Drop Barrels | Y Yo 
Above Bubble Point (ABP) Original | 1780 0 } 0 
1-140 | 1724 ao .|mams | 180 980 
1-1-42 1499 281 1,689 | 
Below Bubble Point (BBP). .| 1-1-44 1392 388 2,992 \ 611 3320 
| 1-1-47 1302 478 4,406 } 


9. Incidental Information: 


Depth 5,500 ft. 
Gravity 24 API 
Porosity 26.3 percent 


Connate Water Saturation 30 percent 


10. Source of data published by Tutschulte & Pieffer, - 


11. Are data provided confidential? __ No 


— 


Permeability 485md. 


Saturation Pressure 1644 psi. 


Solution gas/oil ratio 333 Cu. ft./bbl. to 220 
Cu. ft./Bbl. 
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@ Again, Clark makes another important advance 


in the reduction of building and installation costs 
per installed BHP of compressor capacity. This 
new, extremely compact, high-compression unit 
occupies less floor space than any engine-driven 
compressor in its size range. This increase in 
horsepower is achieved without sacrificing proved 
Clark simplicity. 

For installations requiring large horsepower in 
a minimum amount of space, the HLA offers these 
important advantages: 










Lower Installation Costs... because the high horsepower 
rating of the HLA makes it possible to install 
fewer compressors to obtain a given horsepower 
requirement. Building, foundation and piping 
costs are materially reduced. 












Lower Operating Costs .. . as the result of reduced 
operating and maintenance crews for a given 


NEW CLARK HLA 





now packed into SMALLER § 
without sacrificing SIMPLICITY 


4 
pee 


TWO MODELS: 
2000 AND 2500 BHP 


station horsepower. Clark simplicity and depend- 
ability reduce maintenance time. Clark high 
compression reduces fuel consumption to the low- 
est possible level. Higher thermal efficiency reduces 
cooling load, thereby cutting water requirements. 


Less Maintenance Time ... Low exhaust temperatures, 
as the result of Clark high compression, prolong 
engine life. There are no excessive gadgets or 
complicated appliances which tend to promote 
down time. 


@ Let your nearest Clark representative show you 
all the reasons why this new high-compression 
unit provides the last word in trouble-free com- 
pressor performance with maximum economy. 


See the difference in CG LARK 


ONE OF THE DRESSER 





PACE 1. 



















INDUSTRIES 





THE CLARK HLA PROVIDES: 


SUPER POWER: 250-BHP per cylinder, 17” bore, 19” stroke. 
DEPENDABILITY: Proved Clark 2-cycle design. 

ECONOMY: High compression—low gas consumption. 

LONG LIFE: Full precision bearings; oil-cooled piston heads and skirts, 
SMOOTH BREAK-IN: Lubrized power pistons and power cylinders. 


FLEXIBILITY: Four compressor cylinders on the 2000-BHP unit and five 
compressor cylinders on the 2500-BHP unit is standard equipment. 
SIMPLICITY: Clean-cut, in-line design; no exhaust valves. 


LOW INSTALLATION COSTS: Low foundation requirements, due to 
excellent running balance. 


CLARK BROS. CO., INC. e OLEAN, NEW YORK 


New York ¢ Tulsa © Houston ¢ Chicago °* Boston * Washington °¢ 
Birmingham ¢ Detroit ¢ Salt Lake City « San Francisco 
London «¢ Buenos Aires Caracas, Venezuela ¢ Paris ¢* Bucharest, Rumania 
Lima, Peru Bogota, Colombia ¢ New Delhi, India 


Los Angeles 








could be a depletion type pool with 
small water encroachment; however, 
individual well behavior indicates that 
this is a gravity drainage reservoir. 

Y values for water drive reservoirs 
show great variation and without ex- 
ception Y is greater in magnitude 
than the depletion type pools in- 
cluded in the study. 


Limitations 


Limitations of the present correla- 
tion are as follows: 

Performance index Y is useful 
for the general checking of pool per- 
formance. It is particularly useful 
during the early life of an oil reser- 
voir before accurate computations can 
be made. 

2. Y disregards production effi- 
ciency but it is pointed out that the 
greater the recovery efficiency for a 
pool the higher will be values of Y. 

3. Y is difficult to evaluate for 
pools containing large gas caps that 
are shut in to conserve pressure. 

4. Y is of less value for oil pools of 
extremely low permeability such as 


Fullerton and West Edmond. High 
permeability reservoirs appear to yield 
more consistent results. 

5. The Y factor is not dependable 
for oil pools in which the reservoir 
limits are not accurately known be- 
cause of small reservoir volume and 
wide well spacing. The pools must be 
thoroughly explored as to size and 
thickness in order to accurately de- 
termine Y. 

Practical applications are: 

A. Determine reservoir control 
early in life of pool. 

Example 1. Pool is a small newly de- 

veloped pool, P.V.T. data are not avail- 

able but the following is known: 

1. Oil recovery, 400 bbls. per psi de- 


cline in pressure. 


ho 


. Reservoir volume, 32,500 A-ft. of oil 
sand and no free gas cap. 

. Oil gravity, 42.0 degrees API. 
constant at 


ie) 


4. Producing gas-oil ratio, 
4000 cu. ft./bbl. 

5. Depth, 11,500 feet. 

6. Po = 6725 psi, Pt = 6550 psi, Pbp = 
5500 psi, T = 230° F. From 4 and 6 
pool is probably ABP. From 1 and 2, 


TABLE 1 


Results—Recapitulation by Types of Reservoirs 
Sandstone Reservoirs 




















Type | | | 
Number | | 
(Tabular | No | | Poro- | 
Informa- | _ of | | sity | Perm | Depth, 
tion) Type of Reservoir Control | Pools Y | o > | Kair Feet 
Depletion—No original gas cap: | | | 
1 = ae , | 19 | 30.6 | 268 20.8 174 7711 
2 Press BBP | rz 67.1 494 18.9 | 189 6581 
Sel gas cap: | 
3 eae 1 30.6 | 238 21.5 | 130 8000 
4 Press BBP : 3 50.1 | 579 14.7 | 68 5010 
Water Drive—No original! gas cap: 
5 meas Aee 86... : | 19 230 1705 22.2 852 6762 
6 Press BBP i Zl 547 | 1576 | 284 | 379 | 4787 
| Water Drive—Original gas cap: | 
7 | Press ABP 1 170 1290 20 1000 | 8200 
8 Press BBP 5) 236 1166 | 24 | 655 5840 
Condensate: 
9 Depletion. ..... l 1.9 22 13.5 | 140 10000 
10 Water Drive 0 | - 
1] Gravity Drainage 4 435 561 22.5 1043 5625 
lotal 92 
TABLE 2 
Results—Recapitulation by Types of Reservoirs 
Limestone Reservoirs 
| } 
Type 
Number 
(Tabular No Poro- 
Informa- of sity | Perm | Depth, 
tion) Type of Reservoir Control Pools Y Yo ce) | Kair Feet 
Depletion—No original gas cap: | 
1 Press ABP d 14.3 96 14.5 | 844 5280 
2 } Press BBP ) 63.2 373 14 967 5470 
| Depletion—Original gas cap: 
3 | Press ABP 0 ey 
4 Press BBP ; 2 82.5 13 4590 
Water Drive—No original gas Cc ap: 
5 Press ABP P. 6 | 730 9923 123 882 5876 
6 | Press BBP -| 13 723 1469 15 433 4626 
| Water Drive—Original gas cap: | | 
7 | PRCA E xecs ns 1 122 | 1110 16.8 | 1500 7350 
8 | Press BBP... 3 | 195 1128 | 18.4 1150 6123 
| Condensate: | 
9 | Depletion....... “e 2 3.5 33 16 | 375 9066 
10 ee 2 521 | 3272 18.5 | 1075 | 8450 
11 Gravity Drainage . l 7 3 f= seats | 4900 


Total 
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400 x 1000 __ 
rer = 19.5 
32,500 si 


This value is theoretical fluid ex- 
pansion and to date apparently there 
is no indication of water drive. This 
is a depletion type pool and estimates 
of ultimate recovery would be low. 

Example 2. Pool is a newly developed 

pool, produces very little water, has a 

low gas-oil ratio (ABP, and no P.V.T. 
what is the reservoir 
volume is 22,500 


data available; 
control? Reservoir 
A-ft. of oil sand. The reservoir pressure 
has declined from 1780 psig to 1724 psig 
representing a decline of 3.1 percent 
after producing 228,600 barrels of oil. 
It is conceivable that the pool might 
have at first appeared to be depletion 
type based on gas-oil ratio behavior, 
rapid pressure decline and no increase 
in water production; therefore prelimi- 
nary reserve estimates would be low. 
However, calculation of Y = 180 indi- 
cates possibility of water drive and cor- 
responding increase in reserve estimates 


at an early date are as follows: 


Estimated Ultimate Oil 








Recovery 
Recovery 
Type of Recovery Efficiency,% M Bbls. 
Depletion type 22.0 5,750 
(Without Y factor) 
Water drive 40.0 10,400 


(With Y factor) 


Actual production to date is over 4.5 
million bbls. of oil after a decline of 
only 26.8 percent in reservoir pressure. 
Example 3. Pool shows a Y = 75 after 
a decline in reservoir pressure of 10 
percent. Gas-oil ratios continued at a 
low level indicating ABP production so 
that the expected Y would be 30.6 for 
a depletion type pool. This value of Y = 
75 indicates water drive which was con- 
firmed in later history as Y increased 
to 248. 
B. To check estimates of original ac- 
tive oil volume in depletion type reser- 
VOIrs: 


Example: West Edmond Lime, Okla- 
homa. 

Unknown: Active (relative to sand por- 
osity) reservoir volume. 


Probably depletion 


type because of extremely low average 


Reservoir Control: 


permeability. 

Littlefield, Gray and Godbold* calculate 
600 x 10° barrels of original tank oil in 
place which requires an average pay of 
88 feet on 30,000 acres of 2,640,000 A- 
feet of active reservoir volume using 4 
porosity of 7.0 percent. On November 
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PRODUCTION CALCULATI 
SHORT STROKE vs PELTON LONG STROKE thenweh mintinbel 
Equal Polished Rod Trave sinatch nimizing the effect of rod 
. ro 
Short Long 
Sereke stroke As can be seen fro 
740 in. 740 in still further increase i m note “Ay 
Upward Polished Rod Travel per min. per min. be realized with ns production may 
Surface Stroke Length 74 in. 360 in. without overstressi the PELTON Jack 
Strokes per Minute 10 2.05 (A) This is possible b sing the sucker Mand 
Pump Setting gaoo ft. \ 8400 it. cycles to 5.8 ob de 8 pera sha‘ epee 
Bottom Hole Pump Plunger Diameter 134 in. 134 in. erating speed pon i conservative op- ' 
Acceleration Factor (Mills Formula) | 1.104 1.021 and bottom h sure long sucker rod 
ole pum li ro 
Peak Polished Rod Load 26,437 Ibs. 24,986 Ibs. p life. 
Maximum Stress in Top Sucker Rod 33,677 ps 31,829 ps! 
Sucker Rod Stretch 54 in. 54 in. 
Bottom Hole Pump Plunger Overtravel | 10 in. 2 in. 
Net Bottom Hole Pump Plunger Travel 30 in. 308 in. 
Per Cent Surface Stroke Lost through 
Sucker Rod Siretch after Correction for 
Overtravel 59.5% 14.5% 
Production in Barrels per Day at 100% 
Bottom Hole Pump Volumetric Efficiency 107 225 (A) BEAM UNIT 
oe as! ! apn ere 55) a , at PELTON UNIT 
3% Increased production due to the long surface stroke equals 497 * 100 = 210.2% roke sous 
: Stroke 
Above calculations based on using © tapered 1", Ze" ond 34" Sucker 
Rod String, 10° API gravity fvid, fluid level at the Pump. es 
x 
NOTE (A): The 360” stroke Hydraulic Unit may be operated ot 5.8 ¢ fe) - 
SPM increasing the production to 669 B/D if required, ee Our oa if 
while maintaining satisfactory sucker rod stresses. CATA LOG pa ro) 
poles 2 ifs 
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15, 1944 pressure had declined 349 psi 
(11.2 percent) from original pressure of 
3160 psig after producing 6.1 million 
barrels of oil at low gas-oil ratio or a 
recovery of 17.5 barrels per 1000 psi 
pressure decline, all ABP. 

From Table 2, observed average Y for 
limestone depletion type pools ABP is 
14.3 when ¢ = 14.5 percent. 

Therefore, V = Active reservoir volume 
17,500 x 1000_ , $6.5. 

14.3 7.0 

V = 2,520,000 A-ft. 





This value compares closely to Little- 
field’s estimate. The initial observed 
pressure decline of 161 psi (5.2 percent) 
on March 15, 1944, indicated a recovery 
of 6.5 barrels per 1000 psi pressure de- 
cline or a V = 940,000 acre feet. There 
is a discrepancy in the results because 
the pool was not completely explored on 
this date; and owing to low permeability 
and porosity, pressure behavior of the 
producing wells was not represenative 
of the reservoir. 


C. Estimated drainage between a 
leasehold and an oil pool under de- 
pletion control: 


While materials balance calculations dur- 
ing early stages of depletion at best are 
only rough approximations, use of the 
Y factor can give much the same result 
with less basic data. Given: Leasehold 
“A” known to be situated in a deple- 
tion type reservoir. 


V = 10,000 acre feet for leasehold 
R = 2000 M bbls. 
P = 1000 psi 
— 2,000,000 x 1000 — 999 
10,000 x 1000 
This result indicates that in all proba- 
bility there has been oil migration to- 
ward the leasehold from the balance of 
the reservoir, because Y should be in the 
order of 70. Cumulative oil recovery 
should normally have been only 700,000 
barrels which means that there has been 
an estimated net oil drainage toward the 
property from the balance of the pool 
of 1.3 million barrels. 


| 
| 


Additional Research 


For the purpose of brevity this 
paper attempts only to present facts 
and general conclusions. Additional 
research is recommended along the 
following lines in order to improve 
empirical methods of predicting reser- 
voir control. 

1. Are there greater values of Y at 
shallow depth for depletion type pools 
and for what reason? Are porosities 
and permeabilities generally higher at 
shallow depths? 


2. Does water drive become more 
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apparent at higher permeabilities in 
sand reservoirs? Does this also hold 
true for limestone reservoirs ? 


3. Does the Yo factor yield more 
consistent results? Research is sug- 
gested to reduce variation of results 
by using the Yo factor as a basis of 
correlation; and this will make empir- 
ical estimates more reliable. 


4. More data should be accumu- 
lated and correlated for depletion type 
and water drive condensate reservoirs. 
An empirical method of predicting 
reservoir control for this type of pool 
would be valuable. 


Conclusions 


Average values of Y for depletion 
type pools above the bubble point 
range from 30.6 for sandstone reser- 
voirs to 14.3 for limestone reservoirs. 
These same values for pools below the 
bubble point range from 67.1 to 63.2 
respectively. Sand reservoirs above 
and below the bubble point with orig- 
inal gas caps were found to have 
values of Y varying from 30.6 to 50.1 
respectively. Water drive reservoirs 
have Y values that average seven to 
ten times greater than values for 
depletion type reservoirs. Recognizing 
the limitations encountered in apply- 
ing this empirical method to reservoirs 
that have extremely low porosity, for 
the average pool it is possible, within 
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a reasonable degree of accuracy, to: 


1. Determine reservoir control early 


in the life of the pool. 


2. Predict oil reserves early in the 
life of the pool. This method is an 
improvement over present methods. 

3. Estimate amount of oil drainage 
from a leasehold situated in depletion 
type reservoirs and the balance of 
the reservoir. 


Nomenclature and Abbreviations 


B_ Barrels 

C Condensate 

L_ Lime reservoir 

M_ 1000 

R Cumulative oil production from an oil 
pool to date, barrels 

S Sand reservoir 

V_ Reservoir bulk volume containing ac- 
tive oil, acre feet 

Y Performance index, barrels per psi per 
acre foot 

Yo Performance index, barrels per psi 
per acre foot of net hydrocarbon pore 
space 

¢ Effective porosity, as a decimal frac- 
tion of pore space 

ABP Principal portion of pressure de- 
cline above bubble point 

BBP Principal portion of pressure decline 
below bubble point 

BO Black oil (not condensate) 

Cav Cavernous porosity 

Con Constant 

GC Gas Cap 

GD Gravity Drainage 

G/O_  Gas/oil ratio 

Inc Increasing 

neg Negligible 

P Average reservoir pressure drop, psi 

Pbp_ Bubble point pressure (for pool), psig 

Po Original pressure, psig 

Pt Reservoir pressure to date, psig 

Rbp_ Original solution gas/oil ratio 

Ri Current gas/oil ratio 

Ro Initial gas/oil ratio 

SGC Small gas cap 

Sw Interstitial water saturation, expressed 
as decimal fraction of pore space 

Wd _ Water drive 
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Increases Unit Output from 


34 to 1600 Barrels Oil per Day 


By J. F. ADKISSON, JR. 


Petroleum Engineer, Sunray Oil Corporation, Tulsa 


he of the more recent additions 
to the increasing number of success- 
ful water-flood developments in east- 
ern Kansas is Sunray Oil Corpora- 
tion’s Fankhauser Unit project, lo- 
cated in 4-22s-12e, Fankhauser field, 
Greenwood County—about four miles 
northeast of Madison, Kansas. It is a 
fully electrified project, incorporating 
a number of features permitting case 
of operation and high operating effi- 
ciency. 

The development is on a 574-acre 
tract, originally comprising four leases, 
in which royalty interests were con- 
solidated by unitization agreement; 
all working interest is owned by the 
operator. Production from the Bar- 
tlesville sand at 1900 feet was initially 
developed during 1926 and 1927 by 
the drilling of 33 producing wells, 
ten of which were plugged prior to 
secondary recovery development. 

Combined production from the 23 
active wells averaged 34 barrels per 
day during the 12-month period pre- 
ceding water injection, which was 
begun in February, 1949. Progres- 
sive water-flood development resulted 
in sharp production increases, the 
rate averaging 1645 barrels daily in 
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DETAILING THE methods 
whereby a water-flood project 
increased the output from a 
unitized area nearly 50-fold, the 
author presents data which 
should be most helpful in ana- 
lyzing other, similar production 
problems with a view toward 
establishing flooding operations. 











May, 1950, which is about the peak 
rate anticipated for the project. 
Input wells are drilled on a five- 
spot pattern with ten-acre density. 
In the pilot project, nine injection 
wells and two water supply wells 
were drilled. The indicated success of 
the project resulted in an extension 
development, completed in November, 
1949, in which nine additional input 
wells, one water supply and two oil 
wells were drilled. A water filtering 
and pumping plant was constructed 
and placed in operation in December. 
Four more input wells and a supply 


Top photo. Water is metered into each injection 
well at centrally located manifolds. 





well were completed in April, 1950, 
making a total at present of 22 in- 
jection, four water supply and 25 
oil wells. 

Water meters and regulating valves, 
necessary to control injection rates, 
are located at two central manifolds, 
from which pipe lines radiate to each 
input well. Cement-lined pipe is used 
in the water system, and all lines are 
buried. Well-head connections at the 
input wells are housed in frost boxes 
to prevent freezing. 

The injection wells were drilled 
with rotary tools, and cased with 442- 
inch pipe cemented at the top of the 
producing sand, Rotary cores were 
taken in the Bartlesville sand and 
the cores analyzed. Cable tools were 
used to drill the cement plug in the 
casing, clean the sand face, and to 
plug back in cases where shale sec- 
tions were cut below the sand body, 
as a precaution against possible water 
channelling through fractures or bed- 
ding planes in the shale. The wells 
were not shot. 


Input Rates 


Injection into each input well was 
started at the rate of two barrels per 
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WATER foot of net sand per day, and daily 
PRIMARY PRODUCTION FLOOD rate increased one barrel per foot 
PHASE PHASE . 

each week until a rate of ten barrels 

per foot per day was reached, at 
which point the rate was kept prac- 
tically constant. However, due to the 
progressive flood development, it was 
desirable to reduce input rates some- 
what for the older wells, and increase 
the maximum rate for the newer in- 
jection wells, in order to theoretically 


~ 
balance the flood front pattern. After 
the balanced condition is reached, 
adjustments are made to bring all 
” wells to the original ten-barrel-per- 
foot rate. Total input rate for the 7 
@ project at present is 4000 barrels per 7 
day but will be increased within a | 
w few months to about 5000 barrels 
daily. q 
® Current pressure on the injection ~ 
system is 300 pounds per square inch. 
= The pressure required to maintain 
desired rate of input is kept as low 
J as possible to reduce power costs. 
Acid treatment has helped lower in- 
w IL PRODUCE put pressures in some instances, and 
in several cases it was discovered that 
o pressures dropped considerably after 
merely pumping into the wells at a 
4 ; 
slightly higher pressure for a short 
< period. For example, one well would 
only take 30 barrels of water per day 
© at 550 psi surface pressure; the pres- 


sure was increased to 600 psi, at 
which point it gradually decreased, 
and the well started taking 150 bar- 
rels of water per day—the desired 
oo rate—at zero pressure, with no evi- 
ee dence of water channelling after sev- 
eral months’ operation at the higher 
injection rate. 






26 28 30 32 34 36 38 40 42 44 46 1948 1949 1950 Water Supply 


Supply wells are completed in the 
Douglas sand, a salt water sand about 
100 feet thick, at a depth of approxi- 
mately 800 feet. The water is ideal 
for the flood operation because its 
chemical analysis is similar to that of 
the interstitial water in the Bartles- 
ville sand. Comparison of the two 
analyses is shown below. 


Production of Sunray’s Fankhauser Unit. 











| povGias | BARTLESVILLE 
WATER | WATER 








RADICAL | PPM | Percent| PPM | Percent 
Sodium & Potassium.| 22,048 30.56 | 14,955 30.75 
™ Oe Sarre 21 | 0.03 39 0.08 
= Silica........ 0} 0.00 | 0} 0.00 
= Calcium... 3,555 | 4.93 | 2,070 4.26 
=: Magnesium..... 1,566 2.17 | 1,207} 2.48 
RE Chlorides... ... 44,662 | 61.91 | 30,007 | 61.69 
Bicarbonates 74} 0.10 156 | 0.32 
Sulphates. . 218 | 0.30 207 0.42 


72,144 | 100.00 | 48,641 | 100.00 


saturation (Room 





Temperature). ... —2 ppm 4 ppm 
Specific Gravity at 

ae 1.0544 1.0362 
pH ; 7.0 7.3 


Interior view of plant, showing triplex pump, backwash pump and filters. ; : a eaere! ee a 
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“WHERE IN THE */#* ARE YOU, 
JOE. WE GOT TO HAVE THAT 
LATCH FOR THE 
ROD ELEVATORS.” 










"JOE, WE CAN'T GET IN 
TO PULL GLENNIS 12 TODAY 
— WE'RE STUCK ON 

THE AUSTIN.” 

















. AS WE RASS SY Bs ‘ 


"NOTHING TO IT, JOE! WEATHER DOESN'T BOTHER US 
A BIT, SINCE WE GOT THOSE KOBE FREE PUMPS. YEH, 
SOLUBLE PLUGS CLEANED PARAFFIN OUT OF TAYLOR7AND | \3 | 
| & SLICK AS A WHISTLE. WE'VE NEVER HAD IT 50 EASY." N 
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Free Pumping M akes the Difference! 


Problems created by weather or mechanical failures are simplified . . . and 
far fewer, when your lease is Free Pumped. 

One man can surface the bottom hole Free Pump and run in a new one. 
There’s no waiting for equipment; no delays due to roads or weather. 
Paraffin, in both lease lines and well tubing, is easily and quickly removed 
with Kobe soluble plugs. 

In these ways Free Pumping makes your pumper independent of outside 
help, gives you fewer annoying problems to solve, and more time to plan 
your work. 

If you want to eliminate the costs of confusion, your nearest Kobe repre- 
Sentative can tell you how inexpensively your properties can be equipped 
with Free Pumps. Why not call him... today? 


~ a 


"JOE, THIS IS PETE ON 
THE R. TAYLOR. THIS COLD 
SNAP HAS PARAFFINED THE LEAD 
LINES HERE PLUMB SOLID. WHEN CAN. 
YOU GET THE GANG OVER TO 
BUST ‘EM OUT?" 


' 
dg } 
~ 
\\ 
\ ——. 
: & = 
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FreeLEump 
KOBE- 








4— DRESSER 
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KOBE, INC. General Offices: Huntington Park, California. Division and District Offices: Avenal, Bakersfield, Huntington Park and 
Ventura, California; Great Bend, Kansas; Hobbs, New Mexico; Healdton, Oklahoma City, Tulsa, Oklahoma; Brownfield, Corpus Christi, 
Fort Worth, Houston, Kilgore, Odessa, Texas; Casper, Wyoming; New York City. 
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Water system flow chart of the Fankhauser Unit, Greenwood County, Kansas. 


The water wells were drilled with 
rotary tools to top of the sand, cased 
with seven-inch pipe cemented to the 
surface, and drilled in with cable 
tools. These wells are equipped with 
four-inch tubing and 34-inch bore 
insert pumps; the pumping units are 
driven by 30-horsepower electric mo- 
tors. Each well is produced: at the 
rate of about 1200 barrels per day. 


Filter Plant 


During the period of pilot cpera- 
tion, water was pumped directly from 
the supply wells into the injection 
wells. However, when the oil wells 
began to produce increasing amounts 
of water and when injection pressures 
became higher, a filter plant was con- 
structed which served the dual pur- 
pose of conditioning all return water 
and injecting both return and supply 


water. The facilities were designed to 
maintain a closed system; in other 
words, the salt water is not allowed 
to contact air. This prevents, or at 
least retards, corrosion and precipi- 
tate-forming chemical reactions. 
Return water is collected from the 
free-water knockouts and treaters in 
a 500-barrel receiving tank, then flows 
by gravity through pressure-type sand 
filters inside the plant into a 1500- 
barrel clear water storage tank. Water 
from the supply wells is pumped di- 
rectly into this tank because this 
water is virtually free of solids and 
does not require filtering. Two hori- 
zontal triplex plunger pumps, driven 
by 60-hp motors, pump water from 
storage into the injection system. 
These pumps have porcelain plungers 
and aluminum-bronze fluid ends, and 
each is capable of delivering 3000 








@s-2 
gs en ge e7 es we 
= @w-e @ws ews ow 
gio . ei2 e © 


Map of 
project. 
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barrels of water per day at 1000 psi 
discharge pressure. 

A centrifugal pump, driven by a 
15-hp motor, is used to backwash the 
filters. Backwashing is done daily, 
and requires about five minutes per 
filter. In this operation, water from 
the clear water storage is pumped at 
the rate of about 14 barrels per 
minute in reverse flow through the 
filter and into a 1000-barrel back- 
wash settling tank. When the tank is 
full and after a period of time allowed 
for solid particles removed from the 
filters to settle, the water is pumped 
out of the tank from a connection 
five feet off bottom to the return 
water receiving tank. Flow is then by 
gravity through the filters back to 
the clear water tank. The settling 
tank will, of course, have to be 
cleaned periodically; however, this 
tank has not yet required cleaning, 
after six months of plant operation. 

Valves and headers are arranged so 
that the same centrifugal pump used 
for backwashing is also used to pump 
out the backwash settling tank. Due 
to increased head on the pump dur- 
ing the latter operation, from one to 
two hours is required to lower water 
level in the settling tank to its mini- 
mum point, which is one foot above 
the outlet connection. 


Automatic Controls 


Control equipment is provided to 
maintain predetermined operating 
levels in the clear water storage tank, 
by automatically starting and _ stop- 
ping each water supply well when 
certain selected levels are reached in 
the storage tank. In addition, other 
automatic devices are installed which 
make the plant self-protecting and 
permit unattended operation, except 
that required for lubricating pumps 
and backwashing filters. 

As an example, during normal op- 
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erations both return and supply water 
enter the clear water storage tank, 
while at the same time, water is 
being pumped from the tank into the 
injection system, as has been de- 
scribed heretofore; assuming the stor- 
age level is dropping, one water sup- 
ply well will begin pumping when a 
certain level is reached. If the water 
level then continues to drop, a second 
supply well starts pumping when a 
lower level is reached, and so on. 
When the level begins to rise, one 
supply well shuts down at a prede- 
termined high level, a second well 
shuts down at a higher level, etc. 

The storage levels at which each 
supply well starts and stops pumping 
may be selected simply by “plugging 
in” opposite corresponding levels in- 
dicated on a switchboard-type panel 
in the plant. The jacks on this panel 
are wired to electrodes spaced each 
foot up a four-inch standpipe which 
is along side the storage tank—the 
standpipe is connected to the tank so 
that water level is the same in both. 
Relays, operated by this switchboard 
arrangement, are wired to motor 
starters at the supply wells and open 
or close the starting circuits for the 
motors when the selected storage 
levels are reached. 

Protective devices cause the plant 
to shut down and sound an alarm in 
event of low operating level in the 
storage tank, increase or decrease in 
pump discharge pressures beyond pre- 
selected limits, or low lube oil pres- 
sure in either pump. When electric 
power fails, discharge pressure and 
lube oil pressure, of course, drop to 
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his B.S. degree in petroleum engi- | 
neering in 1939 from Texas A. & | 
M. College. After graduation he | 
was with the Texas Railroad Com- | 
mission for a brief period before 
joining Sunray Oil Corporation as | 
district engineer at Wichita Falls, | 
Texas, in 1940. He was moved to 
Fort Worth as division engineer in 
1941 and to Sunray’s Tulsa office 

1946 as reservoir engineer | 








OTIS PRESSURE CONTROL, I 


ols: 
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living in nearby houses would be in constant danger i 
a surface fittings should fail and cause the well) 

. — ” to flow uncontrolled. Valuable productiog 
Spey worth many times the cost of the Otis Safety 





now being field-tested... to be announced soon 





















































Pressure variations beyond predetermined settings wif 
instantly cause the Type X Otis Surface Safety Valvell 
to shut off the flow in these high-pressure wells. Withoul 
this automatic protection, public property and peoplq 
































Valve would be irrecoverably lost if a brea 

occurred in a line located in an isolated area 
and the well flowed uncontrolled. This full-opening Type) 
X Valve is available in several models: With high- and /o#! 
low-pressure pilots valves operated by external or in 
ternal pressure ...for test pressures up to 15,000 p.s.i) 
..and valves that can be installed upstream and op 
erated by downstream pressure. Contact one of these Oti) 
field offices for complete details and technical literature 
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You pipe line construction men lead rugged lives—deep 
mud, steep grades, heavy loads. The equipment you choose 
has got to stand up! 


J&L Wire Rope is built with a thorough understanding— 
and appreciation—of your problems. Bronz-Lube protects the 
rope with a metal-lubricant bearing that can’t be washed off. 
CenterFit design permits faster operating speeds—saving 
time and money. The close manufacturing tolerances of J&L 
Precisionbilt Wire Rope assures safety and uniformity. 


This quality product—built to handle tough pipe line jobs 
—is readily available. Your nearby Jones & Laughlin Supply 
store stocks all popular sizes and types. Special purpose 
ropes can be obtained promptly from warehouse stocks. For 
convenience and service always buy thru your nearby Jones 
& Laughlin Supply store. 
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80 Stores 
17 Sales Offices 
8 Resident Salesmen 


| Subsidiary of Jones & Laughlin Steel Corporation 
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zero and cause their respective pro- 
tective controls to open the circuit; 
however, in order that the plant may 
start up automatically after restora- 
tion of power, another circuit is pro- 
vided which temporarily by-passes 
the protective circuit and starts the 
plant. Two time-clocks in the by-pass 
arrangement are automatically set 
when power returns and allow lube 
oil pressure 15 seconds, and discharge 
pressure 15 minutes (or more if de- 
sired) to reach operating level. After 
the permitted times have elapsed, the 
original circuits are again in use and 
the plant will continue operating if 
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ROTATION ...a double benefit 


Huber scrapers combined with a 
Huber Rotating Rod Hanger give 
double benefit in paraffin removal. 
The resulting rotating and recipro- 
cation motion wipes paraffin from 
the tubing in particles so small that 
they go out in solution . . . can not 
clog tubing, scrapers, or flow lines. 
Double benefit rod rotation pro- 
longs coupling life by equally dis- 
tributing wear .. . prolongs pump 
life and efficiency. by equalizing 
wear on working barrel. 


Congestion caused by the ac- 


eumulation of paraffin in 
pumping wells. 


Box 831 


YOUR 
SUFFERING 


Wells afflicted with this disease can be cured by the 
installation of Huber Paraffin Scrapers. They are not 
just a temporary relief, but a Permanent Cure. Your 
wells will never again need costly steaming out or the 


rods pulled to keep them on production. 


Huber scrapers, shrink-fitted to the rods and placed 
in the area of accumulation, wipe the tubing walls 
clean of paraffin as the rods are rotated and recipro- 


eated, It is as simple and efficient as that. 





For further information see your local supply store, or write 


J. M. HUBER CORPORATION, 


the required conditions have been 
satisfied. Otherwise, it will shut down, 
sound the alarm, and stay down until 
the trouble is corrected. The same 
bypass circuit also operates in case 
of shut-down due to low operating 
level in the storage tank; i.e., when 
the liquid level rises one foot above 
the shutdown point, the plant starts 
running again. 

When the plant is down for any 
reason except low storage level, both 
return water and supply water en- 
tering the storage tank cause a rise in 
level such that the controls finally 
shut down all supply wells. In addi- 


WELLS 
FROM 























Borger, Texas 





PARAF Hm SCRAPERS 


SCRAPE AS THEY ROTATE 
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AS THEY RECIPROCATE —qh— 


a float-operated valve in the 
return water line closes and causes 
this water to back up in the 500- 
barrel return water receiving tank. 
An inside siphon maintains a low nor- 
mal operating level in the receiving 
tank, for the purpose of providing 
additional return water storage when 
necessary. When the tank is filled, 
the water will overflow through a 
second siphon into the annulus of one 
of the water supply wells. Both oil 
and gas seals are used in the receiv- 
ing tank and clear water storage tank 
to prevent contact with air. 

Liquid level controls in the back- 
wash settling tank prevent overflow 
by automatically shutting down the 
centrifugal pump before overflow 
level is reached during the filter back- 
washing operation. When water is 
pumped out of the settling tank, con- 
trols also shut the pump down when 
the water drops to a level one foot 
above the outlet connection. There- 
fore, “pumping out”—which takes 
considerably more time than _ back- 
washing—is also an operation not re- 
quiring supervision after once start- 
ing the pump. An oil seal is carried 
on top of water in the settling tank 
to exclude air contact. 

Water levels in both the clear water 
storage and the backwash settling 
tanks are shown by instruments in 
the plant; pilot lights indicate the 
water supply wells which are pump- 
ing at any time; discharge pressure of 
the triplex pumps is continuously re- 
corded. This information permits 
faster determination of the causes for 
plant shut-downs, as well as better 
control of the operations. 

During periods of plant shutdown 
for repairs, injection is continued, but 
at a lesser rate, by pumping water 
directly from the supply wells into the 
injection system. 


tion, 


Production Equipment 
and Corrosion 

Prior to secondary recovery de- 
velopment, the oil wells were pumped 
by rodline jacks operating off central 
powers. This equipment was removed, 
and an individual pumping unit 
placed on each oil well. The pumping 
units are driven by either 71/4 or ten- 
hp electric motors, as required, 
equipped with time-clock controls. 
Two tank batteries, consisting of 200- 
barrel and 400-barrel welded tanks, 
provide a total of 4800 barrels pro- 
duction storage. 

Main gathering lines are paralleled 
by test lines, with headers installed 
which permit testing individual wells 
directly into the stock tanks. Centrif- 
ugal pumps at the tank batteries are 
used to pump the production through 
November, 1950 
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treaters after each test is completed; 
these pumps are also used for general 
tank circulating to eliminate “high 
bottoms” resulting from bottom sedi- 
ment and water accumulation. Each 
oil well affected by the water flood 
is tested at least once monthly—more 
frequently when production rate is 
changing rapidly. These test form the 
basis for estimated monthly and cu- 
mulative production records which 
are kept on each well. 

Corrosion has not been a problem 
and is not expected to ¢ause much 
future trouble. It has been kept at a 
minimum by the use of cement-lined 
pipe in the water system, and gas 
and/or oil seals in the various water 
storage tanks, as well as by the use 
of chemical treatment at the oil wells 
to reduce corrosion in the production 
gathering system. A few gallons of 
oil are kept on the water in the an- 
nulus of water supply wells to pre- 
vent, or retard, casing and tubing 
corrosion in these wells. 


Reservoir Data and Recoveries 

Average net thickness of the Bar- 
tlesville sand in the flood project is 
25 feet. Porosity averages 20 percent 
and permeability 78 millidarcys. A 
total of 330 acres are considered to 
be productive and about 215 acres 
have been developed for water flood- 
ing, of which 165 acres are respond- 
ing at present to the flood. Primary 
recovery totaled 1,307,000 barrels 
from date of initial production in 
1926 to date water injection was 
started. The secondary recovery oper- 
ation accounted for 386,000 barrels 
cumulative production through May, 
1950. During this period, 1,315,000 
barrels of water were injected, of 
which 114,000 barrels were produced 
with the oil and reinjected into the 
formation. Return water production 
averaged about 1000 barrels per day 
during May. 

The most outstanding well on the 
lease was one which increased in 
daily production from 1! barrels to 
a peak of 330 barrels. At the end of 
May, cumulative secondary produc- 
tion from this well was 90,000 bar- 
rels, and it was still producing oil at 
the rate of about 100 barrels daily. 

Comparing secondary to primary 
recovery, it is noted that the first 
16 months of water flood operation 
resulted in a recovery equivalent to 
approximately 30 percent of produc- 
tion obtained during the 24-year pri- 
mary life. This favorable response to 
flooding and the current high pro- 
duction rate indicate that a consider- 
able quantity of recoverable reserves 
remains to be produced in the future. 








AXELSON 


That is the reason why Axelson pre- 
cisely controls physical characteristics 
throughout their manufacturing proc- 
ess to positively insure delivery to the 
well of sucker rod couplings that best 
suit specific pumping conditions. 


_—w- => 
X THERE IS NO 
} ECONOMICAL 
SUBSTITUTE 
FOR QUALITY | 


WRITE FOR 


BULLETINS ON: 

Sucker Rods and Coup- 

lings, Pump Liners, 

Pump Plungers, Balls and Seats, Spe- 

cific Deep Well Plunger Pump 

Assemblies, Long Stroke Pumping 
Units, Pumping Accessories. 


Axeison 











By ALEX QUAYLE 


Chief Engineer, Imperial Works, 
Oil Well Supply Company 


= are two methods in use for 
selecting the footage of each size 
sucker rod to be used in a tapered 
string. The first is to start with the 
smallest rod diameter and use a length 
of this size which will give the manu- 
facturer’s maximum recommended 
load on the top rod, then use the next 
larger diameter for a length which 
will again result in the maximum 





THE AUTHOR outlines two 
methods for selecting the foot- 
age of each size of sucker rod to 
be used in designing a tapered 
string for a specified pumping 
job; and, in addition to present- 
ing equations which may be 
used to obtain mathematically 
the lengths of each section, he 
presents a table which relates 
plunger diameter to tapered 
strings in percentages of each 
diameter of rod to equalize 
stresses in each. 
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Sucker rods hang inside the derrick of a new well, ready to be made up into a string. In making 
up a tapered string, the author recommends a balanced design of rod string, with equal stress 
on the top rod of each diameter. 


recommended load on the top rod, 
and so on for the number of different 
diameters (usually either two or three) 
being considered. This method of se- 
lecting a rod string will usually result 
in a slightly less expensive installation 
than the second method outlined be- 
low, but it is not generally recom- 
mended since the slight saving in initial 
rod cost is outweighed by other con- 
siderations. 

Calculation of well weights is by no 
means an exact science and possible 
variation between calculated and ac- 
tual load, added to the possibility of 
loads greater than calculated due to 
faster pumping speeds, drop in fluid 
level, water encroachment, etc. make 
it desirable to have the balanced de- 
sign of rod string which results from 
the equal stress method outlined be- 
low. In this method, the aim is to 
have equal stress on the top rod of 


each diameter. This is sometimes ap- 
proximately accomplished by using the 
smaller diameter for about two-thirds 
of the string and the next larger stand- 
ard diameter for the remaining one- 
third. More accurately balanced rod 
strings can be obtained by trial and 
error methods but the formulas given 
below are presented in the hope that 
they may be of some assistance in sim 
plifying these calculations. The deriva- 
tion of these formulas is also given 
as a matter of general interest and to 
expedite the work of anyone who may 
wish to develop similar formulas fot 
use with different rod weights or for 
other similar problems. 


Let: 
A= Fraction of %-inch dia. rods in 
string 
B= Fraction of 34-inch dia. rods in 
string 
WORLD OIL « November, 199 
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C= Fraction of %-inch dia. rods in 
string 

D = Fraction of 1-inch dia. rods in 
string 

d= Plunger diameter—inches 

L = Length of sucker rod string—-feet 

s = Stress in top rod of each size—psi 


Constants used: 


.34d° = Weight of water per foot of 


depth—pounds 

1.12 = Weight per foot of 54g-in. sucker 
rods—pounds 

1.62 = Weight per foot of 3%4-in. sucker 
rods—pounds 

2.25 = Weight per foot of 7%-in. sucker 
rods—pounds 

2.88 = Weight per foot of 1-in. sucker 
rods—pounds 

.307 = Cross sectional area of 54-inch 
sucker rods—square inches 

.442 = Cross sectional area of 34-inch 
sucker rods—square inches 

.601 = Cross sectional area of 7/-inch 
sucker rods—square inches 

.785 = Cross sectional area of 1-inch 
sucker rods—square inches 


Then for ¥%-, %-, and 7%-inch tapered 
string: 
Stress* on top ¥%-inch rod = s = 





About 


puthon 





been 


ALEX QUAYLE, 35, has 
chief engineer for Oil Well Sup- 
ply Company, U. S. Steel sub- 
sidiary, since January 1, 1948. 
He is located at “Oilwell’s” 
principal manufacturing plant, 


Imperial Works, at Oil City, 
Penn. A native of New York, 
he was educated in the New 


York City public schools and 
was graduated from Stevens In- 
stitute of Technology in 1936 
with B. S. degree in mechanical 
engineering. He joined “Oil 
well” the same year, and prior 

his appointment as chief en- 
gineer served six years as assist- 
ant to the chief engineer. 
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Subsurface engineers “weigh” a well with a dynagraph. Use of a dynagraph to obtain actual well 
weight is a worthwhile check on calculated sucker rod loads and assists in the scientific selection 
of correct sucker rod grades. 


34d? L + 1.12 AL 
307 : 
Stress* on top %-inch rod = 
34d? L + 1.12 AL + 1.62 BL 
442 * 
Stress* on top 7g-inch rod (= 
34d? L + 1.12 AL + 1.62 BL + 2.25 CL 
601 . 
Solving these equations, the following for- 
mulas are obtained: 
A 64.02 — 10.92d? 
B 19.46 - 5.91d’ 
*These equations err on the side of safety, 


weight of the water 
rod displacement 


no correction of the 
sucker 


since 
column to allow for 
has been made 


Sucker Rod Combinations to Gwe Equal Stress in Top Rod of Each Rod i Size 


54”, 4". &% 


” 


Similarly, the following formulas may be 
derived: 
For combination of 44-inch and %-inch: 
A = 76.68 — 7.08d? 
For combination of %-inch and 7%-inch: 
B = 79.44 — 4.32d? 
For combination of %-inch, %-inch, 
and 1-inch: 
= 67.24 — 6.96d? 
C = 15.60 + 3.82d? 
For combination of 7%-inch and 1-inch: 
= 80.70 — 2.92d? 
The rod size not given in each of the 
above formulas, of course, comprises 
the remainder of the string to give a 
total of 100 percent. 
Using these formulas, Table 1 has 
been calculated. 


34” ly” &1’ 





54” & 34” 34” & 1%" iy” &1" 

Plunger Diameter Percent 54” | Percent 54” | Percent 34” | Percent 34” | Percent 34” | Percent 1%” } Percent 14” 
34" 72.70 57.89 22.79 76.99 63.33 17.74 | 79.14 
1546” 70.45 54.41 24.71 75.62 61.12 18.96 | 78.13 
bd 69.60 53.10 25.36 75.12 60.28 19.42 77.77 
146” 68.68 51.79 26.14 74.55 59.37 19.92 | 77.39 
114” 68.44 46.95 28.70 72.69 56.38 21.56 76.13 
14” 60.75 39.44 32.76 69.71 51.59 24.20 74.12 
134” 55.03 30.62 37.50 66.20 45.94 27.28 71.76 
2” 48.37 20.34 43.10 62.35 39.40 30.88 | 69.01 
24” j 40.90 8.77 49.36 57.57 32.04 35.45 65.91 
2h%e.. 34.73 53.77 25.89 38.25 | 63.36 
24” 32.53 52.43 23.74 39.45 62.44 
Hi 23.13 46.97 | 14.64 44.45 | 58.59 
334” is 18.82 39.64 

—— — —— —— — = — a — = Raw — 
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each illustrated acceptable contribution. 
Mail to The Editor, WORLD OIL, P, O. Box 2608, Houston 1, Texas 


now to—Add Pump Unit Counterbalance Weights 


How and where to add counterbalance 
weights to the old, long-stroke beam 
pumping units is something of a problem, 
especially if flexibility of maintenance is 
included in the arrangement of equip- 
ment. Some degree of ability to change 
the counterbalance effect must be incorpo- 
rated, and making a slight change should 
not require a full crew and boom truck. 
Here is a solution that not only accom- 
plishes these ends, but results in a big sav- 
ing in metal used for this purpose. 

The method of counterbalancing in this 
case is merely slinging a precast block of 
concrete over the walking beam and guid- 
ing the block so it will not swing from 
side to side. The concrete block, weighing 
perhaps 1500 pounds, was cast with two 
guide pipes set through its length. Two 
large metal rings set in the concrete block 
permit lines to be drawn through the cen- 
ters of the guide pipe holes and the rings 


How to—Regulate 


While it is necessary to maintain a cer- 
tain volume of water in the heater-treater, 
the height of the water must be controlled 
to keep the treater operating efficiently. 
When the salt water which separates out 
in the treater is placed in a salt water 
disposal system, additional safeguards must 
be added to handle any possible circum- 
stance. 

To regulate the salt water level in the 
heater, and at the same time incorporate 
these safeguards, an external water leg, 
er boot, as it is sometimes called, was in- 
stalled as shown. The water leg is a sec- 
tion of casing about 15 feet long set verti- 
cally above ground. Salt water from the 
treater enters the external leg at the top 
through a three-inch line. Another three- 
inch line is connected into the boot at a 
point about two feet from the top to carry 
the salt water into the disposal system. 

Should anything happen in the disposal 
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to form a cross. 

Two pieces of slightly smaller pipe that 
fit inside the holes in the precast concrete 
block are set in the concrete foundation 
to serve as the guide members of the block. 
They are braced at the upper end of the 
samson post by short pieces of pipe. A rod 
placed through the two metal rings set in 
the concrete block has steel cable attached 
to either end. The cable, which passes over 
the top of the walking beam and _ back 
down to the other end of the rod, is dou- 
bled for safety and rests on wooden blocks 
over the beam to protect it from the sharp 
edges of the beam. Adjustments in the 
counterweight can be made by moving the 
position of the cables that pass over the 
beam. This is done by stopping the unit 
when the beam is on the up stroke, and 
supporting the concrete block by timbers 
placed below it. One man can make this 
adjustment easily and quickly. 


Water Volume in Heater-Treater 


system to block the discharge of salt water 
from this external leg, and therefore cause 
considerable trouble in the treater should 
no one be present when this occurred, an 
overflow pipe was added, connecting to 
the top of the boot next to the input line 
from the heater-treater. Should the dis- 
posal line discontinue to take water, and 
the boot become filled to the level of 
water maintained in the heater, the over- 
flow line permits the water to flow into 4 
standby pit where it can be handled. 

The large light-colored pipe supported 
by guy rods is merely a breather line con- 
nected into the bottom of the water leg. 
The top of this breather line is several 
feet above any discharge line, and al- 
though it contains salt water, it is only 
intended to facilitate the flow of salt water 
through the external leg should gas pres 


sure develop. 


WORLD OIL « November, 1950 














se 
Id 


an 





<r. COUPLINGS 


FOR OIL \— 
FIELD USE 


EVERY SIZE AND TYPE FROM ONE SOURCE — 


LINE PIPE COUPLINGS A.P.I. 
Ye"’ to 12’’—Seamless and Special 


CASING COUPLINGS A.P.I. 
4%" to 13¥%'’—Long or Short 


Processed—Black or Galvanized 


PLAIN TUBING COUPLINGS A.P.I. Ye” 
1” to 3’’—Seamless 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.lI. 


HYDRAULIC COUPLINGS 


to 3’’—Seamless 


REAMED AND DRIFTED A.i.S.I. 
%,"’ to 12’’—Seamless or Spl. Processed 


DRIVE PIPE COUPLINGS 


t %"’ to 3V2'’—Seamless ¥%"’ to 12’’—Seamless or Spl. Processed 


Consult Our Nearest Quick Service Sales Office: 


Albany, N. ¥.—Albert L. Becker, 434 Clinton Ave. 
Baltimore —Ted Barto, 2301 N. Charles St 
Boston—Wm. F. Bennett, 24 Spring St., Somerville Newark, NJ. 
Buffalo—W.E Spencer & Assoc’s, 241 S. Elmwood Ave 
Chicago—Harry A. Jay, 122 So. Michigan Ave. 
Denver—tarl H. Jones & Co., 1863 Wazee St 














Los Angeles—James A. Riordan Co., 1400 Santa Fe Ave. 
Minneapolis—Lin J. Krause, 200 Lumber Exchange 
—Murray Eskin, ao Office Bldg. 

New York—Henry Stein, 50 Cliff 

Philadelphia—J. W. Worthington, ton N. Broad St. 
Portland, > —Earl H. Jones & Co., 1233 NW 12th Ave. 


j Detroit—Thomas L. Osberger, 19451 Livernois Ave Richmond, Va.—P. C. Abbott & Co., Mutual Bldg. 
i Erie, Pa.—R. J. Maggi, Box 711 San Francisco—Earl H. Jones & Co., 1150 Folsom St. 
i * Houston—Henry H. Paris Distributor, Inc., Box 932 Seattle—Earl H. Jones & Co., 619 Second Ave. 


Kansas City, Mo. 


Wm. J. Hebenstreit, 3122 Coleman Rd. 


FACTORY "PHONE: ELM GROVE 3296 





' PROD JIMPF 
| The origin, transportation LOCKETT-WORTHINGTON 


and deposition of sediments 











Here is practical information for geologists, mining engineers 
and others concerned with sediments, that will broaden your 
understanding of sedimentary products and their significance. 
The various methods by which sediments are transported frora 
source to site of deposition, the products which result from 
sedimentary processes and the structures which arise as 
a result of deposition are described in detail. This standard 
reference points up the importance of observation in terms of 
recovering economic products from sedimentary materials. 


Revised Second Edition 


PRINCIPLES OF 
SEDIMENTATION 


By W. H. TWENHOFEL 
Professor Emeritus of Geology, Univ. of Wisconsin 


673 pages, 6x9, illustrated, $6.50 





er 
Features of 2nd This revised edition analyzes the 
edition: factors of physiography, climate, 


etc., that influence the production, 
transportation and deposition of 
! sediments. It treats the causes of 
includes a discussion deposition, rates of settling of sedi- 
of selenium as a sedi- “ ae : é 
ment ments, and deposition by inorgank 
and organic chemical processes. It 
details the structural features of 
sedimentary origin, from stratifica- 
tary processes in the tion, through soft-rock deforma- 
ati ciaiindaedlel tion, to concretion . . . and discusses 
the influence of sediments on 


Photographs, dia- - 
grams, and formulas organisms. 


GULF PUBLISHING COMPANY 


“, O. Box 2608 Houston, Texas 


* presents the progress 
made in the study of 
marine sediments 


covers cores and sam- 
ples of bottom marine 
sediments 


discusses the sedimen- é 
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Salf. Priming 
CENTRIFUGAL 
PUMPS 


a 


Operate 
Suction Lifts 
up to 25 feet 
at sea level 





Illustrated is a typical 2” or 3° Worthington Self-Priming 
with a dependable single-cylinder 
engine, base-mounted on a hand truck with pneumatic- 


Centrifugal Pump 


tire wheels (or steel wheels if required) 


Lockett Dealers can supply Worthington Self-Priming 
Centrifugal Pumps in a variety of sizes and mountings. 
Capacities from 55 to 700 G.P.M. For dependable, prompt, 
efficient service, let a Lockett Dealer supply your pump- 
equipment needs. Field stocks are carried at convenient 
points, backed by a large replenishment stock at Lockett 
Warehouses in Houston and New Orleans 


A. M. LOCKETT & COMPANY, LTD. 


HOUSTON NEW ORLEANS DALLAS 
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quirements. 





PENBERTHY 
TRANSPARENT 


Drop Forged Steel 
Liquid Level 
GAGES 


Glass front and rear per- 
mits observation of color 
and density of liquids 
under high pressures 
and/or temperatures. 
Highest quality—made 
of temperature resisting 
alloy steel. Conforms 
with API and ASME re- 
quirements. } 


3277-C 


iiss 


T4114 SC AL Pleo) eee 
Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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REFLEX and 
TRANSPARENT 


DROP FORGED STEEL 
LIQUID LEVEL 


PENBERTHY 


REFLEX 


Drop Forged Steel 

< Liquid Level Gage 
Empty Space Shows White 

Liquid Shows Black 


Due to “Reflex” principle, 
liquid always shows black 
and empty space white. 
Liquid level is indicated 
instantly and unmistak- 
ably. Made of temperature 
resisting alloy steel for 
high pressure and tem- 
perature service. Conforms 
with API and ASME re- 






















PRODUCT 


ON HINTS 





now to—Add Engine Make-up Oil 


Make-up oil re- 
quired by medium 
horsepower engines is 
not great, but at the 
same time, it is essen- 
tial that the factory 
specified amount of 
oil maintained in the 
crankcase of these en- 








gines be kept at 
proper level. Because 
all three engines at 
one station are of the 
same type and _ size, 
the amount of oil 
maintained in the crankcase as well as the 
level of the oil is about the same. 

Although oil-level controllers are in- 
stalled on each engine, a supply reservoir 
had to be provided to furnish make-up oil 
as the oil-level controller demand it. In- 
stead of installing oil reservoirs on each 
engine, one 30-gallon drum serves all three 
engines. This supply oil drum is shown 
mounted on the wall of the station house 
by wooden brackets. A liquid level gauge 
attached to the exposed end of the drum 
informs the station attendant when it was 
necessary to fill this drum. 

A one-inch supply line connected to the 





bottom of the drum is laid in a trough 
which carries other lines that pass across 
the front of the skid-mounted pumps and 
engines. Shown is the supply drum at left 


with the safety grill covered trough in 
foreground wherein the line passes. The 
line then passes under the engine and is 
connected by a short piece of flexible rub- 
ber hose to the liquid-level controller 
shown at right. The liquid-level controller 
maintains the desired oil level in the crank- 
case. Such an installation has proved satis- 
factory and has eliminated the necessity 


of setting oil reservoirs at each engine. 


How tro—Extend Line Valve Stem 


Added convenience to the pumper in 
opening and closing buried valves is pro- 
vided by extending the valve stem in this 
simple manner. The buried valves shown 
are inserted in the lines leading from the 
tanks to the flow line manifold where 
about 20 flow lines terminate. While these 
valves are not closed frequently, one valve 
controls the test tank fill-up line, while the 
other controls the stock tank line. 

To save the pumper from having to get 
down on his knees and wrestle with the 
valve wheel just above ground level, a 
tripod extension as shown was installed. 
It is made of old sucker rod material and 
welded directly to the lower valve wheel. 
The tripod terminates about 18 inches 
above the lower wheel and has an upper 
stem added. The three lower legs are 
welded around the periphery of the upper 
stem. The upper valve wheel, salvaged 


from old discarded valves, is welded to 
the stem, making the extension complete. 
The pumper can open or close these 
valves from a standing position with 
greater ease. The tripod arrangement 
makes it possible to overhaul the buried 
valve by merely removing the valve wheel 
without having to call out a welder to 


make a cut. 
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PARAFFIN SCRAPERS 
(PAT. REG. U. S. PAT. OFF.) 


Low Cost 


CRALL Paraffin Scrapers 
are low in cost, and the 
original cost is the ONLY 
cost. 





Quickly Attached 


There will be no delay in 
getting quick delivery on 
your sucker rods, as 
CRALL Paraffin Scrapers 
can be attached in a hurry 
at our plants, or you may 
order Scrapered Rods from 








Cross section showing “U 
band being die-formed 
around rod to the scraper 
blades. 





yy 


Cross section showing band 
held under pressure around 
rod while ends of band are 
shrink-grip attached to 
scraper blades. Neither scrap- 
ers nor bands are welded to 
sucker rods. 


CRALL Spiral Paraffin Scrap- 
ers fit any sucker rod for 2” 
or 214” tubing. Order your 
CRALL Scrapered Rods from 
your supply store, or wire, 
write, or phone for full 
descriptive literature. 


PETROLEUM SPeciatty (20 


P O BOX 1630 PAMPA, TEXAS 


Manufacturing and Fabricating 
Plants at 


Pampa and Sundown, Texas 
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HOW TO— 
Conserve Batteries 
In Starting System 


The idea incorporated in this arrange- 
ment saves one company two expensive 
12-volt heavy-duty batteries. Three triplex 
pumps used to supply power oil for a fluid 
pumping system are driven by direct-con- 
nected gas engines. There are times when 
each engine and pump are shut down for 
inspection or maintenance of the system. 
12-volt battery 


Formerly, a heavy-duty 
was supplied each engine for the starter 




























system. Because of the infrequent use of 
these batteries, it was decided that one 
battery could easily do the job in starting 
any one of the three engines. 

The battery may be seen in the fore- 
ground of the illustration. The ignition 
system of each engine is connected in 
parallel to the battery, so that by closing 
the switch and pressing the starter button, 
any one of the engines can be started from 
the same battery. 

The heavy battery cables are supported 
overhead since no provision was made 
when the concrete foundation was poured. 
These cables are supported by a conduit 
bolted to angle iron which spans the all- 
metal building housing the pumping units. 








SAND PUMPS 


In every major produc- 
ing area where sand or 
sediment is a problem, 
you'll find Miller Sand 
Pumps and Bailers are 
standard . . . the leaders 
in clean - out equipment. 
For 26 years Miller has 
held this leadership, with 
continuous improvements 
and faithful service. 

The Miller Sand Pump 
is made in regular and 
heavy duty types in sizes 
listed below. Lug type, 
chisel, sand and bailer 
bottoms are easily inter- 
changed. 


SAND PUMP and 
BAILER SIZES: 


Outside 
Diameters 


2yy” 
ke 
34” 
4" 
5” 
5” 
, a 








Lengths 


20 feet 
25 feet 
30 feet 


Special Sizes 
and Lengths 
Made to Order! 


Write for new descrip- 
tive price list on Miller 
Sand Pumps and Bailers. 
See Composite Catalogue 
Page 3305 for details. 


MILLER SAND PUMP CO. 


1524 S. E. 29 St. . . « . Box 4516 
OKLAHOMA CITY 9, OCKLAHOMA 





EXPORT OFFICE: 


30 Rockefeller Plaza~New York 20, N.Y. 
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HOW TO— 


Anchor Production 
Derrick Ladder 


In many cases wells with light produc- 
tion derricks have only a relatively small 
concrete mat, just large enough to provide 
a base for a pulling unit to set up inside 
the derrick enclosure. In such _installa- 


tions, instead of allowing the derrick lad- 


der to hang down and terminate unsup- 


ported at a point between the lowest girt 
and ground level, one company extends 
the ladder down to slightly below ground 
level and anchors it in place with concrete. 

A simple and readily made form for 
such an anchor consists of a short section 
of a steel drum set in the ground. With 
the ladder end centered in the form, the 
drum is poured full of concrete which is 
allowed to set up with no attempt being 
made to recover the form. By allowing 
the form to project above ground level 


a few inches, the installation remains neat 





Save these three ways with 
Jensen—assure yourself of reduced 
operating costs—greater profits! 


See your Jensen dealer today 
—or write for complete details. 


ENSEN 


Bros. Mfg. Co., Coffeyville, Kan. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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SAVE with JENSEN 
—3 Ways! 


SAVE on the lower initial cost 
of Jensen. It's simple, rugged and 
mass produced. 


SAVE on power used: oil bath 
lubrication and Timken roller bear- 
ings require less power. 


SAVE on repairs and mainte- 
nance. Design of Jensen Pumping 
Units is end result of 30 years of 
proven, field-tested experience. 























in appearance. Leaving the form on the 
concrete anchor eliminates necessity of 
breaking it away as would have to be done 
were boards used for the purpose, and at 
the same time prevents chipping-off of 
corners during the life of the installation. 


HOW TO— 


Identify Flow Lines 
At Large Battery 


To the tank battery where tis illustra- 
tion was taken, 22 wells flowed their pro- 
duction of oil. This relatively large nuim- 
ber of wells feeding into one _ battery 
makes it imperative that the pumper know 
definitely which flow line is connected to 
what well, and be able to identify it at 
the flow line manifold at the battery. 
With such a large number, and where the 
wells are not connected in their numerical 
order at may be done at smaller batteries, 
it is desirable that some permanent means 
be provided to positively identify each 
flow line by the well number to which it 
is connected. 

In this large flow line manifold, perma- 
nent identification plates are of one stand- 
and design and numbered to correspond to 
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PRODUCTION HINTS) 


e 
the well numbers. Each plate is equipped | 
with a short supporting strip, usually ‘of U | 
galvanized sheet metal, drilled at the end 
and bent at right angles. The proper plate 


‘ t agg, 
is then placed as a washer over one of the MLV ins 
SR WP GTR 



















bolts on the manifold union connecting 
the well to either the treater or test tanks. 


These well designations are easy to make, | Not 
are out of the way, and aid the pumper | e a 
in testing or cutting out any desired well a 

from the manifold. 


HOW TO— 
Brace Roadway Gate 
To Reduce Warping 

















PUMPING UNITS 
_ ee cut 
Alten is more than ever the 
— world's best pumping unit—engi- 
neering data, not fancy talk, sup- 
ports this assertion. A comparison 


will prove: 
— 


_—_ ® Alten units give longer strokes and highest gear ~ 
C) _————__ reducer ratings. —- 
¢ Alten units will positively perform to their full 
——~ rated capacities. 


_—— ® Alten gear reducers give trouble-free operation — 
and have longer life. ——— 


eee ae Siceseitil 
OT" De You Kuow Why i 


“ALTEN GEARS LAST LONGER? 


oe 
Fa yo 
3 


> 





Alten gears are made from finest 
One-piece entrance or roadway gates, alloy steels, precision cut, then shaved 

commonly made of sucker rod or pipe for exact tooth profiles and perfect 

materials, frequently develop an annoying . : 

sag shortly after they have been installed. gear operation. 

Opening, closing or latching the gate be- Alten gears are ALTENIZED—an ex- 


comes more difficult and in a short while 





hinges begin to show signs of twisting or clusive flame hardening process which 
failing entirely. gives gear teeth highest surface 
One producing company in West Texas hardness — your guarantee of longer 


has developed a simple, yet effective, means 


’ 


gear life. 


of reducing the tendency of gates to sag 
when standing in the closed position for 
long periods of time. As shown, a striker 
plate of %4-inch steel, having the top edge 


ASK FOR COMPLETE ALTEN LINE 
rounded and smoothed off on a radius of | AT YOUR LOCAL SUPPLY STORE 


about six inches, is bent in such a way 


as to allow its lower edge to be welded 


to the fence post a few inches below the 


ALTENS FOUNDRY & MACHINE WORKS, INC. 


LANCASTER, OHIO 


Surface of the roadway. A notch is cut 


into the highest point on the curved sur- 





lace of the plate, which supports the gate 
in a horizontal position. 
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PARELEX 


Model BH3 


Electric 
Heaters 


for 


Oil Wells 


Bottom Hole 
Tubing 


Flare 
ated walials 
Heaters 
for Paraffin 
FT ate) 


Heavy Crude 
Write for Details 


PARELEX CORPORATION 


2615 
HOUSTON 2, 





STREET 
TEXAS 


FANNIN 
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HOW TO— 
Construct Improved 
Small Gate Latch 


Methods of latching small gates prob- 
ably are as numerous as there are produc- 
tion foremen and oil field welders, for each 
person has his own idea as to the simplest, 
easiest to make and most effective type of 
latch. Illustrated is a gate latch that com- 
bines simplicity of construction, effective- 
centered and 
general 


ness in keeping a gate 
latched, and which 
over-all neatness of appearance. 

Common to many latches is the U- 
shaped bar which pivots in a hole burned 
through both sides of the 
post, the two legs of the “U” straddling 
the edge of the gate. However, the prin- 
seen in (1) 


possesses a 


cipal improvements may be 
the triangular shaped striker bar, located 
immediately above the horizontal rest bar, 
which assures the gate being centered as 
it is latched in the closed position; and (2) 
the design of the actuating handle. The 
handle, somewhat longer: than usual, is 
attached to the U-latch in such a way 
that its weight causes the latch to remain 
closed when the gate is intended to be 


closed, or rotates the two prongs com- 


adjacent fence 





pletely out of the way when the gate is 
to remain open for some time. 

The latch is rugged in design, utilizes 
scrap materials in its construction and has 
the essential and most of the desirable 
features of a spring or snap type latch 
which keeps the gate centered and neat 
in appearance. 





CONTACT YOUR FAVORITE SUPPLY HOUSE 





The House of Courteous Service 





GREETINGS 
To 


American 
PETROLEUM 


INstiTUTE 
wow x 


We invite you members 
to Standardize on 


PARMACO 
PRODUCTS 











PARKERSBURG 
MACHINE 
COMPANY 


PARKERSBURG, W. VA. 








For Complete Protection, Use 


TUBING HANGERS 


Because of the protection provided, no 
well should be “put on the pump” with- 
out installing a Hercules Tubing Hanger 
for suspending the tubing. All Hercules 
Tubing Hangers use the well known 
Hercules overhead packing arrangement. 
Made in all sizes to support up to 
4” tubing. There is also available a 
Hercules type RH Hanger with 
means for packing off around both 
cable and tubing when used with 
Reda bottom hole pumps. To assure 
complete tubing protection, be sure 
to specify Hercules Tubing Hang- 
ers. Write for Bulletin. 


General Office and Plant: 
17th and Phoenix 
P. O. Box 286 





California Representative: 
L. T. (Ted) bg yy 
Phone 4-4169 - O. Box 1612 
Bakersfield, Califor 


» HERCULES TOOL COMPANY . 


Manufacturers of Oil Field Equipment 


OKLAHOMA 








Sold at all Siupaly St 


Telephone 3-1186 
Cable Address 
“HERTOCO” 


TULSA, 





Export Representative: 
OIL ah aa EQUIPMENT CO., 
v. WARD, President 
30 pa. ee New York 17, N. Y. 


—— 





Production Section 


WORLD OIL « November, 1950 








Th 


Nc 

















Deep Water Pipe Line 






Desigu aud Courtruction 


By ELTON STERRETT 
Engineering Editor 








SETTING OUT to tie a Gulf of Mexico production 
platform with the shore, an eight-inch pipe line will make 
available the immense gas reserves known to lie beyond 
the reach of land-based trunk lines. This article pictures 
and highlights the difficulties encountered in laying such 
a line, and features some of the ingenious methods de- 
veloped for overcoming the long odds in any contest 
with forces of nature. 








= for a seagoing pipe 


line: weld together a string of pipe, 


tow it out to location, sink it there, 
weld on another section; and repeat 
until the terminus is reached. 

So described, there seems to be 


nothing to the deep water pipe line 





The tug on the horizon has a tow of 3300 feet of eight-inch pipe, which, although thick-walled, flexes in a smooth bend as the outward sweeping tide 
carries the pipe and supporting drums away from the launching channel. 
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job that differs from its shoreside 
counterpart. But the formula is in- 
complete without the addition of a 
number of variables; of these, in- 
genuity, patience, determination are 
three, and each may be taxed to the 
utmost by the forces which Nature 


can array against the undertaking. 
For the natural hazards which must 
be met, overcome or circumvented 
include currents, tides, winds, waves, 
fog, storms (not forgetting the threat 
of hurricanes if the right-of-way lies 
in the Gulf of Mexico and adjacent 
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Left: A beachhead for welding the strings was sup- 

plied from the mouth of Joseph’s Bayou, where an 

LCT mounted drag-line unloads pipe from the barge 

which brings the material from the coating and 
wrapping yard. 





Right: A shell road, dredged up from the shoulder of the beach, con- 
nects the unloading site with the actual working area of the beach and 
supports the usual heavy cats and trucks for handling the heavy joints. 


Left: The working area, where the pipe is stove-pipe welded into 

1100-foot strings. Welds are coated and wrapped, tested for holidays, 

and finally moved over to the string of rubber-faced rollers forming 
the launchway. 


Right: The three sets of rollers which form the launching end of the 

roll-way, and in the foreground the unit used to put up the hydraulic 

test pressures which each string undergoes before being moved over 
for sending out to sea. 
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waters), shifting or semi-fluid bot- 


tom, and the ever-present threat of 


marine life. 

Pioneering the laying of a pipe 
line in the deep water of the open 
Gulf to make accessible the gas re- 
serves already discovered by the Pure 
Oil Company, the project of the 
Marine Gathering Company, Hous- 
ton, ranks as a major project far 
beyond the bare statistics of placing 
14.000 feet of eight-inch pipe between 
shore and production platform. 

The contractor, Submarine Pipe 
Line Construction Company, of Port 
Lavaca, Texas, had first to prepare 
a site on which pipe could be welded, 
then develop means of transportation, 
alignment, welding and placing on 
the bottom. The nearest deep water 
port was at Calcasieu Pass, mouth 


of the Lake Charles ship channel, 
while the city of Lake Charles, La., 
itself, 62 miles away by third-class 


road, was the 
for anything 
eroceries. 

Ihe site chosen for the shore oper- 
ations was at the mouth of Joseph’s 
about 55 miles east of Cal- 
casicu Pass, where a four-foot chan- 
nel and the rudiments of a shell 
beach offered a basis for operations. 

The initial shell beach was worked 
ever to provide an area which would 
permit the welding of 1100-foot 
strings of pipe, with a rack which 
would accommodate up to 13 such 
strings. The 1100-foot working unit 
was not arrived at mathematically, 
but that was simply the longest string 
which could be handled on the beach- 
head without requiring excessive con- 
struction. Welding procedure on the 
0.438-inch thick pipe walls was by 
the usual stovepipe method, working 
along the rack with two or more 
strings welded simultaneously. The 
string was not rolled until a section 
was completed, all welds being posi- 
tion, with five filler beads to follow 
the initial tack and stringer. Follow- 
ing the completion of the welding 
operation and the hand-wrapping of 
the joints, if the string was not al- 
teady located adjacent to the one 
previously completed, it was moved 
over with side-boom tractors to al- 
low room only for the men with the 
jeep. The pre-coated pipe was moved 
from the coating yard by barge and 
handled with strips of multi-ply tar 
Paper between rows. Each 1100-foot 
section was hydraulically tested be- 
fore being finally given an OK for 
laying. 

To provide for the actual launch- 
ing of the pipe, a runway was con- 
structed adjacent to the welding and 
testing rack. Pairs of rubber rollers, 
mounted on broad base plates which 


nearest supply base 
more than_ staple 


Bavou, 
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Left: To enable the drums to withstand submergence at the deep end of the line, they were 
equipped with tire valves and air pressure built up to the desired gauge with this setup. 


Right: The upper end of the launching way, with one of the types of rubber roller supports 
used to lessen wear and tear on pipe protection wrapping. 


afforded ample footing but which 
could be adjusted readily on the shell 
and sand beach, were aligned care- 
fully to assure even weight distribu- 
tion, and then the first 1100-foot 
string lifted over onto the rollers. 
The pipe in place, oil drums equipped 
with tire valves and carrying air 
pressure to insure against collapse 
when submerged, were strapped to 
the line at the required intervals to 
a the desired buoyancy. Spacer 

r protection strips of tar-paper roof- 
ing were wrapped around the pipe to 
afford bearing surface for the steep 
straps. 

As each drum was assembled to 
the line, cutters were placed on the 
straps so that the drum could be re- 
moved, though the pipe were in 40 
feet of water at the bottom of the 
Gulf. These cutters were actuated by 
arms which, in the inoperative posi- 
tion, lay close alongside the drums. 
A forked line, long enough to reach 
the surface from any depth at which 
the line was to lie, terminated in a 
set of floats which, when the drum 
submerged, not only testified to the 
location of the line but afforded a 
a mark for the boathook as the float 
was retrieved and the cutters tripped. 

With the initial section of the pipe 


on the launchway and pontoons in 
place, a bull plug was placed on the 
lead end and the towing hawser at- 
tached. An important part of this 
hawser was the buoy by which the 
line could be located once the pipe 
string had been sunk. 

To launch, the first section was 
slowly towed to sea through a launch- 
ing slot which brought water to with- 
in a few feet of the foremost rollers 
on the way. Due to topographic con- 
ditions, launching was done parallel 
to the beach, the pipe taking a smooth 
gradual turn as it crossed the mouth 
of the bayou and tended out into 
the Gulf. 

When the first 1100-foot section 
was all afloat except the last few 
feet, towing was halted, and a second 
1100-foot section lifted from the rack 
to the launchingway and _ there 
equipped with drums. While the 
drums were being placed, the abut- 
ting ends of the floating section and 
the one on the ways were aligned 
and welded, and the junction 
wrapped. 

Depending on weather and other 
conditions, additional sections would 
then be added to the string after 
each increment had been pulled out 
to sea. The longest string handled 
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Left: Bull-plugged and with the towing hawser 

attached, the front end of a string is ready for 

the start of the water-borne journey to the line 

site. Each pontoon, strapped to the line, carries 

a pair of strap cutters and a line long enough to 

reach the surface. A buoy signals position and 
supports jerk line end. 


Right: The pull started about high tide, and with one tender on 

the hawser the first 1100-foot carried to sea in a smooth arc eo e 
which avoided the end of a sand bar section and carried the wens 
string smoothly through the narrow launching channel. 











Left: With the first string carried out to sea, a 
second is placed on the rollers, maneuvered to 
position with the shore end of the first, and there 
welded and the junction given the prescribed 
coating and wrapping treatment. 






Right: The second section, welded to the 

first, has been equipped with pontoons 

and is being slowly towed out into deep 

water. Men at the pontoons support them 

and prevent spiraling of the line on the 
rollers. 


202 « Pipe Line Section WORLD OIL « November, 1990 








No 



















Right: The end of the line already laid is pulled up from its 
bed in the ooze and is supported from the stern of the LCT with 
slings which allow it to be adjusted vertically to bring the end 
into line for welding. 













Left: Fighting the current, a tender tows the end of the 
floating line into line with the LCT, while one of the 
gang—visible by the floating drum—releases the clamps 
holding the nearer drums and frees the end for lifting. 






Right: The bull-plugged end is made fast alongside the LCT, and 
the bull plug and hawser removed as the end is cleaned for the welding 
and wrapping operations to follow. When pulled, this line was heavily 
mud-coated. 








Left: With the drag-line and a sling, 
the floating end has been brought up 
and placed in a bight while the sling 
itself is moved farther out on the line 
to be used for aligning the end with 
the one already clamped to the LCT. 


VW 
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Right: With an eight-inch plank under his shoulders, the 

welder lies out over the Gulf as he runs up the finishing 

bead on this weld which will join the floating string to 
that already bedded down on the Gulf bottom. 
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Left: While the free end of the line trails down current at right angles to 
the right-of-way, the welder and crew remove the bull plug and complete 
the alignment of abutting ends preparatory to welding. 











- Left: Weld completed and inspected, the joint and the ends scuffed 


by the hawser are cleaned, primed, coated and wrapped to make 
the corrosion protection continuous from shore to production plat- 


form. 


Below: As the pontoons are released the heavy line sinks, and the 
tender must overrun the line, releasing the submerged drums 
through the trip lines on the strap cutters. Here a released drum 
breaks the surface and is quickly retrieved. 
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was approximately 6600 feet, the 
shortest 2200. 

The end of the last section of the 
tow string was bull-plugged, as was 
the lead end, and the tugs given the 
signal to go ahead. Piloting the string 
of eight-inch pipe, despite its rela- 
tively thick wall, was a task of so 
choosing currents and wind as to 
bring the oncoming string of pipe to 
the end of the completed section al- 
ready on bottom and in line with it 
so that there would be a minimum 
of current drag on the ends of the 
line as they are aligned and welded. 


Welding Platform 

A remodeled LCT, with a drag 
line tractor mounted on a plank run- 
way on the foredeck, serves as deep- 
water headquarters, as well as align- 
ment and welding platform for join- 
ing the floating section to the line 
already laid. 

On location for the weld, the LCT 
is anchored so that the prevailing 
current or wind will hold it down 
against the position in which the line 
is to be laid. With the craft maneu- 
vered into approximate position, the 
submerged line, located within the 
scope of the buoy tied at its end, is 
hoisted to the surface through the 
hawser placed on the end when the 
previous section was towed out and 
welded on. This hawser permits the 
end to be brought up alongside the 
LCT, where it is suspended in a pair 
of adjustable slings so as to allow 
the bull-plugged end to lie parallel 
to the deck, and about three feet 
above it. After being positioned ap- 
proximately for welding, the bull plug 
is removed and the beveled end of the 
pipe carefully cleaned for welding. 

In the meantime the tugs have 
been bringing the floating section up 
to alignment with the shore and 
production platform fixes, and a sling 
is passed around the after end of the 
section. After removing some of the 
pontoons, the end is brought along- 
side and the free end hoisted into a 
sling supported from the LCT so as 
to bring the abutting ends nearly on 
a common line. Then, with the sling 
operated by the dragline boom, the 
task of alignment for positioning the 
welding clamp is accomplished. De- 
scription of this operation makes it 
seem simple, but the effects of wind, 
waves, tide, currents, and counter- 
currents may combine to call into 
play all the ingenuity, pluck and 
seamanship of the men on the LCT 
before the desired accuracy of place- 
ment is attained and the first of the 
tack welds can be made. 

The junction weld is made with 
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The small tenders were used for all kinds of chores. Here one holds the end of the floating string 
of pipe against the hull of the LCT while a line is being attached. A second tender strives to 
align the floating string. 


the utmost care, as it. alone of all 
the welds in the section, must be put 
into service without preliminary test. 
After completion of the weld the 
bare area left at the ends of the 
two sections is cleaned and wrapped 
to afford the same corrosion protec- 
tion as that carried on the remainder 
of the line. 

The weld completed, the lines hold- 
ing the now united pipe line to the 
supports on the LCT are slacked off, 
and the pipe allowed to find its posi- 
tion on bottom. The shore end is 
lowered first, so that any slack created 
in the line by elevation of the ends 
for welding is transferred to the float- 
ing section, which then acts to carry 
a wave or open lazy S or reverse 
bend of slack ahead of it as the pon- 
toons are successively released and 
the pipe allowed to sink. 

The weight of the line from the 
weld site outward is sufficient to 
carry it to the bottom, and with it 
to sink a number of the pontoons. 
As these go down, the float and 
coiled line atop the pontoon come 
free, and the float rises to the surface, 
to mark the position of each sub- 
merged pontoon. 


Men in the bows of the tenders 


pick up the buoys or floats with boat- 
hooks, pull the cutter lines taut and 
then give a jerk which causes the 
cutters to sever the strap steel hold- 
ing the drum to the pipe. To speed 
the laying of the pipe on bottom, no 
attempt is made to salvage the free 
pontoons until after the new section 
has been aligned with the production 
platform and is at rest on the bottom, 
its outer end hawser equipped and 
buoy marked so as to facilitate addi- 
tion of the next section. 

When wind and currents are favor- 
able, the floating drums are recovered 
by the men on the tenders and tug, 
and brought in to the LCT for in- 
spection, storage and transfer to the 
launching ways. If the drums tend to 
scatter, an ingenious device on the 
bow of the LCT, consisting of an 
open-mesh grille hinged at the water 
line and chain-supported to lie par- 
allel to it, is dropped and the LCT 
used to scoop up the drums onto this 
grille, whence they are lifted by 
crewmen to storage space on the for- 
ward deck of the unit. 


Plan of the Line 
The eight-inch line is designed to 
carry the mixed flow of distillate and 
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gas from the production platform to 
shore, where the stream will be sepa- 
rated into liquid and gascous com- 
ponents, and the two delivered to the 
lines taking them. The gas will be 
dried in a shoreside unit under pres- 
sure from the well, and will be de- 
livered to the purchasing gas trunk 
line in condition for mingling with 
that company’s throughput without 
further processing. 

Apart from the two end markers, 
that of the production platform and 
elevated signs at the shore line advis- 
ing of the high-pressure line crossing, 
two lighted warning buoys will be 
located approximately at one-third 
section points to advise of the under- 
water obstruction and hazard to an- 
choring. The shore end of the line 
will be buried in an underwater 
trench, formed by jetting the mud 
out from beneath the line until it 
reaches the specified amount of depth 
below adjacent bottom. The trench 
thus made will fill rapidly with the 
action of the tide and currents near 
the shore, and no mechanical backfill 
will be required. 

Swing joints with an _ unusual 
amount of length in the transverse 
arms will join the line to the mani- 
fold on the production platform, the 
extra length being provision against 
possible settlement of the pipe below 
the calculated depth in the ooze 
which forms portions of the bottom 
of the Gulf in the area traversed by 
the line. Most of the bottom, how- 


ever, is a bluish plastic mud which 








flows slowly to allow the pipe to sub- 
merge of its own weight to the point 
where it is difficult to find with the 
usual type of grappling iron. This 
submergence, and eventual closure of 
the Gulf bottom above the pipe is 
expected to protect it against the 
relatively light anchors used by fish- 
ing craft normally working along 
that section of the Louisiana coast. 
It will also guard against possible 
damage to the “doors” of the shrimp 
nets, which rest on bottom but which 
do not disturb the surface thereof as 
they are dragged across it. 


Pioneering for Future Developments 

Each of the participating com- 
panies in the project is pioneering: 
experimentally determining an ad- 
vantageous method for bringing off- 
shore production within reach of 
shoreside facilities. It is a mark of 
the feasibility of such a construction 
job that it was possible to cover the 
project with insurance at an equi- 
table rate which, in turn, protected 
contractor and line company against 
those hazards of a deep-sea crossing 
which might lie beyond the scope of 
human ingenuity and endeavor. 

Successful completion of this initial 
pipe line in the open waters of the 
Gulf of Mexico undoubtedly will lead 
to the design of others, and the 
eventual linkage with shore tankage 
through the medium of adequate flow 
lines of much oil production now 
flowed, with an eye to weather haz- 
ards. to barges or tankers. 


Their service as pontoons ended by the submergence of the line, the oil drums are run down—no 
small chore when wind and current seize them—and brought to the LCT for checking and 
transportation to the beachhead for the next launching. 
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Cathodic Protection of 
Line 
By Gordon L. Doremus, 


Cathodic Protection Service, Houston 


Marine Gathering Company’s eight- 
inch gas line to Pure’s Rollover drill- 
ing platform in the Gulf of Mexico 
will be cathodically protected with a 
magnesium anode system designed for 
ten-year life. In view of the coating 
applied to this line and the care ex- 
ercised in handling the coated pipe, 
complete protection is anticipated 
through use of approximately one 
ton of magnesium anodes divided into 
two equal groups at the ends of the 
line. 

At the platform end, where the gas 
line will be electrically insulated from 
the drilling structure, although the 
latter has been similarly protected by 
Pure, the anodes will be laid on the 
Gulf floor and extra heavy anode 
leads will be brought up through con- 
duit to terminal boxes on the plat- 
form deck, where necessary tests and 
adjustments can be conveniently 
made. On shore, the line will also be 
insulated at a valve marking the di- 
viding line between Marine Gather- 
ing Company and Tennessee Gas 
Transmission Company properties. 
Here the anodes will be installed in 
augered holes and test leads will be 
left in a protective enclosure attached 
to a pipe marker. 


Test Leads Used 


Heavy test leads will also be at- 
tached to the gas line and brought 
above the surface at the two large 
protective markers being installed at 
15,000-feet intervals between the plat- 
form and shore. These leads, which 
will terminate in protective enclo- 
sures attached to the markers, will 
be used to measure pipe-to-sea water 
potentials at these points upon com- 
pletion of the anode installation. 

The electrical characteristics of the 
coating applied to the line should not 
change greatly with time since it has 
been jetted below the mud line for 
barnacle protection. However, should 
the need arise for additional current 
drainage in the future which cannot 
satisfactorily be supplied from the 
ends of the line, then these test leads 
may also be used to install additional 
magnesium where it is most needed. 

Although all materials have been 
brought to location, actual installa- 
tion has been awaiting completion of 
the line. 
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me FLUOR CORPORATION, cro. 


FULSATION DAITPENING SYSTE/T 


A 4-page Bulletin giving 
detailed information on 
this “pulse-free” piping 
system is available upon 
request. 


FLUOR 


BE SURE WITH FLUOR 


PIPING SYSTEMS ARE 


GE: SCN FOR PULSE-FREE 


The Fluor Pulsation Dampening Piping 
System is the newest and most practical approach 
to pulse-free piping yet developed. Furnished in 
prefabricated form, ready for installation, this 
modern piping system attenuates objectionable 
pulse peak pressures caused by the reciprocating 
action of compressors. The operator is assured 
of trouble-free piping throughout the life of his 
plant or station—at an initial cost comparable to 
conventional compressor piping systems! 


Design of the system is such that conven- 
tional volume bottles, laterals and headers are 
utilized to provide the appropriate components 
of an acoustical filter—the basic principle of the 
long-proven Fluor Pulsation Dampener. By 
choice of line size and arrangement, Fluor’s pul- 
sation dampening principle is incorporated as an 
integral part of initial compressor piping design. 
This involves no radical departure from the 
physical appearance of conventional piping sys- 
tems, except for a reduction in the number of 
extraneous devices usually required to anchor 
piping. 

Fluor Pulsation Dampening Piping Systems 
are guaranteed to provide a steady, smooth gas 
flow with minimum pressure drop. Because of 
this steady flow, many advantages are realized by 
the operator. Safety is increased by eliminating 
vibrational stress on piping, heat exchanger and 
vessels. Compressor operating efficiency is 
increased, metering inaccuracies caused by pul- 
sative flow are reduced, and maintenance 
problems common to conventional piping sys- 
tems are cut to a minimum. 


COMPARABLE IN INITIAL COST... 


Fluor Pulsation Dampening Piping Systems 
are designed primarily for new construction. 
Furnished in prefabricated form, the system is 
comparable in first costs with conventional pip- 
ing systems. More important, though, are the 
savings possible in being able to design and 
specify related equipment based on a system free 


.of pulsative flow and its attendant problems. 


Include the Fluor Pulsation Dampening Pip- 
ing System in your thinking when contemplating 
new construction. Fluor Engineers are available 
to explain in full the advantages of this modern 
piping system—from the design stage on through 
the life of your plant! 


DESIGNERS AND) CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 
MANUFACTURERS of Mufflers, Pulsation Dampeners, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the U.S.A. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.1., England 
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RADIOACTIVE TRACERS 


PIPE LINE USE of radioactive 
tracers is described. The radio- 
active material, diluted by 
thousands of dimes its volume 
of oil, becomes a tracer liquid 
in a products pipe line. 


By R. P. HOWELL 
and R. K. BOND 


Engineering Department, 
Standard Oil Company of California 


ie energy, considered pri- 
marily as a destructive force, is now 
being successfully applied in an im- 
portant peacetime development by 
Salt Lake Pipe Line Company, a sub- 
sidiary of Standard Oil Company of 
California, in its products line from 
Salt Lake City, Utah, to Pasco, Wash. 
The line is 566 miles long and is a 
common carrier for transportation of 
products from the Salt Lake City 
area to points in Utah, Idaho, east- 
ern Oregon and Eastern Washington. 
The line transports several types and 
grades of products as individual stocks 
rather than on the “common stock” 
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basis used by some products carriers. 

Application of atomic energy by 
the pipe line operators is through the 
use of radioactive tracers or isotopes 
prepared at the laboratory of the 
U. S. Atomic Energy Commission at 
Oak Ridge, Tenn., for the purpose 
of following the interfaces or bounda- 
ries between various products moving 
through the line. This application of 
a new scientific development repre- 
sents a distinct advance in the con- 
trol of product pipe line movements 
and is subject of patent applications 
by California Research Corporation.’ 
This method uses very minute quan- 











taties of a radioactive isotope injected 
into the line each time a product is 
changed. Sensitive Geiger counters, 
coupled to recording instruments de- 
tect and record the passage of radio- 
activity in the interfaces at various 
points along the line. From this rec- 
ord the operators can both identify 
interfaces as they pass and keep the 
products properly separated as they 
are delivered to tankage. 


Identifying Interfaces 
The need for identifying interfaces 
in product pipe lines is not new and 
the many lines now operating use 4 
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number of methods including gravi- 
tometers, colored dye plugs, hand 
samples, and careful dispatching. 
None of these common methods ap- 
peared either accurate or convenient 
enough for the Salt Lake Products 
Pipe Line, principally because of the 
following complicating factors: 

® The relatively small amounts of 
individual product taken off at any 
one point, as compared with larger 
products lines elsewhere in the 
country. 

@ The many take-off points 


seven) and a terminal at which 
products are distributed. 
@ The length of the line (566 


miles ). 

@® The many different products 
pumped through the line, including 
several different types and grades of 
gasoline, diesel oil, and stove oil that 
must be identified and delivered at 
various points. 

For these reasons it was desired to 
develop a new method of marking 
product interfaces. This method 
would need to be independent of the 
physical properties of the products 
and give a clear and reliable indica- 
tion of both the location of an inter- 
face and the extent to which the 
adjacent products had commingled. 
These requirements could best be met 
by a “tracer” employing a radioactive 
isotope. In order to verify that the 
method would work, California Re- 
search Corporation and Standard of 
California’s Engineering department 


undertook an extensive development 
program. The first step in the pro- 
gram was to explore the spread of a 
radioactive tracer solution in a rela- 
tively short section of pipe line. After 
these results were studied, full-scale 
tests were made on a 180-mile crude 
pipe line from Rangely, Colo., to 
Salt Lake City. It was found that the 
tracer travelled through the line with 
the oil and that it spread in close 
agreement with the anticipated diffu- 
sion between two adjacent products 
flowing through the line. It was easily 
possible to detect the radioactivity of 
the greatly diluted tracer liquid when 
it arrived at the terminal of the line. 


The California Research laboratories 


then investigated radioactive isotopes 
and developed a compound of radio- 
active antimony as the most suitable 
for routine use. Finally, a test injec- 
tion was made in a California prod- 
ucts pipe line to confirm the suitabil- 
ity of this tracer compound. 


Methods and Equipment 

ISOTOPE PREPARATION: The 
first is preparation of the tracer com- 
pound in the Richmond laboratories 
of California Research Corporation. 
For this purpose ordinary non-radio- 
active antimony is used. The mate- 
rial is then sent to the laboratories of 
the U. S. Atomic Energy Commission 
at Oak Ridge, where it is placed in 
an atomic pile and subjected to neu- 
tron bombardment for the necessary 
period. In this process some of the 
stable antimony is converted to a 


radioactive form. The compound it- 
self is to all appearances the same, 
but it now gives off the penetrating 
rays that are the basis for its use as 
a tracer. 

This “hot” material is returned in 
a lead-shielded box to the California 
Research laboratories, where it is 
further processed and diluted with 
light oil to become the tracer liquid. 
This liquid is shipped to Salt Lake 
in a stainless steel vessel enclosed in a 
heavy cast steel shipping container 
that serves both as carrying case and 
shield. 

INJECTION APPARATUS: At 
the Salt Lake Pump Station the tracer 
liquid sent from the Richmond labo- 
ratory is stored in a stainless steel 
vessel behind heavy lead shielding. 
The injection system itself was care- 
fully designed to permit handling the 
radioactive liquid with complete 
safety to the operators. All operations 
are by remote control, with valve 
handwheels extending beyond the 
shielding. Mirrors are used for observ- 
ation of the tracer liquid when the 
injection quantity is measured in a 
gauge glass. This is the only place 
in the entire installation outside of 
the laboratory where the radiation 
levels are sufficiently high to require 
precautionary measures. 

Each time the product pumped 
through the line is changed, a few 
cubic centimeters of the tracer liquid 
are metered out and injected into the 
pipe line just at the interface. The 
tracer then follows the interface 





Dick Mathews, Salt Lake Pipe Line radio engineer, adjusts the count- 
ing rate meter which is part of the instrument setup to record The 


passage of “hot” tracer in the interface. 
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Dewey Caldwell, Salt Lake Pipe Line operator, measures the proper 
amount of tracer liquid that will be injected into the line between 
products, 
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portant peacetime development by 
Salt Lake Pipe Line Company, a sub- 
sidiary of Standard Oil Company of 
California, in its products line from 
Salt Lake City, Utah, to Pasco, Wash. 
The line is 566 miles long and is a 
common carrier for transportation of 
products from the Salt Lake City 
area to points in Utah, Idaho, east- 
ern Oregon and Eastern Washington. 
The line transports several types and 
grades of products as individual stocks 
rather than on the “common stock” 
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basis used by some products carriers. 

Application of atomic energy by 
the pipe line operators is through the 
use of radioactive tracers or isotopes 
prepared at the laboratory of the 
U. S. Atomic Energy Commission at 
Oak Ridge, Tenn., for the purpose 
of following the interfaces or bounda- 
ries between various products moving 
through the line. This application of 
a new scientific development repre- 
sents a distinct advance in the con- 
trol of product pipe line movements 
and is subject of patent applications 
by California Research Corporation.’ 
This method uses very minute quan- 








taties of a radioactive isotope injected 
into the line each time a product is 
changed. Sensitive Geiger counters, 
coupled to recording instruments de- 
tect and record the passage of radio- 
activity in the interfaces at various 
points along the line. From this rec- 
ord the operators can both identify 
interfaces as they pass and keep the 
products properly separated as they 
are delivered to tankage. 


Identifying Interfaces 
The need for identifying interfaces 
in product pipe lines is not new and 
the many lines now operating use a 
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number of methods including gravi- 
tometers, colored dye plugs, hand 
samples, and careful dispatching. 
None of these common methods ap- 
peared either accurate or convenient 
enough for the Salt Lake Products 
Pipe Line, principally because of the 
following complicating factors: 

® The relatively small amounts of 
individual product taken off at any 
one point, as compared with larger 
products lines elsewhere in the 
country. 

@ The many take-off points 


seven) and a terminal at which 
products are distributed. 
@ The length of the line (566 


miles). 

@ The many different products 
pumped through the line, including 
several different types and grades of 
gasoline, diesel oil, and stove oil that 
must be identified and delivered at 
various points. 

For these reasons it was desired to 
develop a new method of marking 
product interfaces. This method 
would need to be independent of the 
physical properties of the products 
and give a clear and reliable indica- 
tion of both the location of an inter- 
face and the extent to which the 
adjacent products had commingled. 
These requirements could best be met 
by a “tracer” employing a radioactive 
isotope. In order to verify that the 
method would work, California Re- 
search Corporation and Standard of 
California’s Engineering department 


undertook an extensive development 
program. The first step in the pro- 
gram was to explore the spread of a 
radioactive tracer solution in a rela- 
tively short section of pipe line. After 
these results were studied, full-scale 
tests were made on a 180-mile crude 
pipe line from Rangely, Colo., to 
Salt Lake City. It was found that the 
tracer travelled through the line with 
the oil and that it spread in close 
agreement with the anticipated diffu- 
sion between two adjacent products 
flowing through the line. It was easily 
possible to detect the radioactivity of 
the greatly diluted tracer liquid when 


it arrived at the terminal of the line. 


The California Research laboratories 
then investigated radioactive isotopes 
and developed a compound of radio- 
active antimony as the most suitable 
for routine use. Finally, a test injec- 
tion was made in a California prod- 
ucts pipe line to confirm the suitabil- 
ity of this tracer compound. 
Methods and Equipment 
ISOTOPE PREPARATION: The 
first is preparation of the tracer com- 
pound in the Richmond laboratories 
of California Research Corporation. 
For this purpose ordinary non-radio- 
active antimony is used. The mate- 
rial is then sent to the laboratories of 
the U. S. Atomic Energy Commission 
at Oak Ridge, where it is placed in 
an atomic pile and subjected to neu- 
tron bombardment for the necessary 
period. In this process some of the 
stable antimony is converted to a 


radioactive form. The compound it- 
self is to all appearances the same, 
but it now gives off the penetrating 
rays that are the basis for its use as 
a tracer. 

This “hot” material is returned in 
a lead-shielded box to the California 
Research laboratories, where it is 
further processed and diluted with 
light oil to become the tracer liquid. 
This liquid is shipped to Salt Lake 
in a stainless steel vessel enclosed in a 
heavy cast steel shipping container 
that serves both as carrying case and 
shield. 

INJECTION APPARATUS: At 
the Salt Lake Pump Station the tracer 
liquid sent from the Richmond labo- 
ratory is stored in a stainless steel 
vessel behind heavy lead shielding. 
The injection system itself was care- 
fully designed to permit handling the 
radioactive liquid with complete 
safety to the operators. All operations 
are by remote control, with valve 
handwheels extending beyond the 
shielding. Mirrors are used for observ- 
ation of the tracer liquid when the 
injection quantity is measured in a 
gauge glass. This is the only place 
in the entire installation outside of 
the laboratory where the radiation 
levels are sufficiently high to require 
precautionary measures. 

Each time the product pumped 
through the line is changed, a few 
cubic centimeters of the tracer liquid 
are metered out and injected into the 
pipe line just at the interface. The 
tracer then follows the interface 





Dick Mathews, Salt Lake Pipe Line radio engineer, adjusts the count- 
ing rate meter which is part of the instrument setup to record The 


passage of “hot” tracer in the interface. 
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Dewey Caldwell, Salt Lake Pipe Line operator, measures the proper 
amount of tracer liquid that will be injected into the line between 
products. 
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through the line and can be easily 
detected with suitable instruments. 

INSTRUMENTATION: Conven- 
tional laboratory instruments rede- 
signed for industrial use were installed 
at stations along the line to measure 
the radiation in the interfaces. At 
each station several Geiger-Mueller 
tubes and a pre-amplifier are strapped 
to the pipe to detect the passage of 
radioactive material in the oil stream. 
The outputs from these tubes are fed 
into a specially designed counting 
rate meter which is connected to an 
appropriate recorder. 

The Geiger-Mueller tubes and rate 
meter are continuously reading the 
“background” of the natural cosmic 
radiation that is always present. This 
background count is suppressed in the 
recording instruments, so that a rec- 
ord is made only of the additional 
radiation picked up when the inter- 
face passes the instrument. The re- 
corders are of the strip-chart type and 
are so calibrated that the curve trace 
extends nearly the full width of the 
chart at the peak of radiation in- 
tensity corresponding to the center of 
the interface. 

Instruments were installed at the 
Salt Lake Pump Station, where a 
single recorder provides a record of 
each injection and indicates approxi- 
mately the amount of radioactiv: 
material used each time. At points 
where only product “heart-cuts” are 
to be taken out, one set of instruments 
was installed, with the tubes on the 
pipe at the incoming manifold. At 
the terminal and other points where 
the full stream is taken, the usual 
equipment was installed and, in addi- 
tion, provision was made to telemeter 
the arrival of the interface from a 
point out on the line. This is ac- 
complished by a second set of tubes 
and a counting rate meter located 
upstream of the station at a distance 
greater than the total width of the 
interface anticipated. Near the end 
of the line this distance is as great 
as seven miles. The output of this 
rate meter is telemetered by wire or 
FM radio to a second recorder at 
the station. 

With the instrumentation described 
it is possible to identify accurately the 
passage of the interface at each take- 
off point along the line. The pipe line 
dispatcher maintains close control 
over the position of all the products 
in the line from the records of inter- 
face passage reported to him by the 
operators at the various take-off 
points. With the information availa- 
ble to him, he need not predict the 
exact time of arrival of each interface 
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at each station. Also, the station oper- 
ator need not waste hundreds of hours 
a year standing by to “catch” the 
interface passage with a gravitometer 
when the cut is to be made in an 
interface. The recorded trace of in- 
terface radioactivity at each station 
always indicates the locations of the 
products in each section. 

At take-off points where only a 
heart-cut is to be taken from the mov- 
ing stream, the operator need only 
verify from the tracer chart that the 
interface has passed. Then, in ac- 
cordance with instructions from the 
dispatcher, he will withdraw the re- 
quired amount of that product to 
tankage. 

At the terminal and at other points 
where it is necessary to take the en- 
tire stream, including an_ interface, 
the problem of separating the two 
products becomes more complicated. 
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Bond Howell 


R. K. BOND graduated in 1940 
from the University of Califor- 
nia with a degree in mechanical 
engineering. He joined Stand- 
ard Oil Company of California 
in 1947 with the crude oil pipe 
line and later was field engineer 
at Rangely. He worked on a 
power plant in the Boscan field, 
Venezuela, and aided in tests of 
the utilization of radioactive 
tracers in oil pipe lines. He is 
presently construction engineer 
on the Salt Lake-Boise products 
line. 

R. P. HOWELL graduated from 
the University of Washington 
with a degree in mechanical en- 
gineering and joined Standard 
Oil Company of California in 
1936. In the Engineering depart- 
ment he has specialized in power 
plant and pipe line construction 
and is supervisor of the me- 
chanical and electrical division. 
He has worked on important 
projects in these fields in the 
Western U. S. and in Venezuela. 














It is for this reason that advance tele- 
metering of the interface is used at 
such locations. The record transmitted 
from the upstream counting rate 
meter provides a warning of the ap- 
proaching interface and gives the 
operator the peak counting rate cor- 
responding to the center of the inter- 
face. With this information, using the 
recorder at the manifold, the oper- 
ator can “cut” the product at some 
predetermined percentage of the peak 
counting rate corresponding to the 
most desirable blending of each prod- 
uct. If it is necessary to take a “slop 
cut” in order to maintain product 
specifications, this can be done with 
a minimum loss of product and with 
better knowledge of the exact com- 
position of the “slop.” 

The only point on the pipe line 
where special precautions are neces- 
sary to assure the safety of the oper- 
ating personnel is the Salt Lake 
Station where the tracer liquid in its 
concentrated form has a high radia- 
tion level. The precautions taken with 
the injection equipment have already 
been described. The injection instal- 
lation is so designed that the radia- 
tion level at the surface of the enclo- 
sure is well below the amount 
established as safe by the National 
Committee on Radiation Protection. 
One important point should be em- 
phasized: no appreciable amount of 
radioactivity remains in the products 
whose interfaces have been traced 
with the isotope. This is true for the 
following reasons: 

@ The tracer is immediately di- 
luted when it is injected into the pipe 
line. 

@ The products are stored in tank- 
age and their radioactivity further 
diluted. 

@ An unbelievably small amount 
of radioactivity is required for de- 
tection by the extremely sensitive in- 
struments used. For example, the radi- 
ation level at the peak of the interface 
when the product is on its way 
through the line is less than that of 
a common luminous wrist watch dial. 

@ As a further safeguard, the iso- 
tope by its nature is self-destroying: 
that is, its radioactivity decreases with 
age. This was an important point in 
the selection of this compound. 

Along the pipe line, of course, the 
liquid tracer has been so diluted that 
no possible hazard exists and no 
special operating procedures or pre- 
cautions are needed. 
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CRANKCASE 
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By F. V. COOK 


oO 


IONS 


Master Mechanic, Service Pipe Line Company 


N 
i ccneicatesie explosions in en- 
gines and other equipment have oc- 
curred occasionally since the first ma- 
chinery was manufactured with 
enclosed crankcases. They have _ be- 
come more frequent since the crank- 
cases of all engines have been tightly 
enclosed to accommodate pressure lu- 
brication. The modern trend toward 
housing all auxiliary drives within the 
crankcase, close running fits of pis- 
tons and journals, higher operating 
speeds, and the use of extremely thin 
babbitt bearings has added _possibili- 
ties of overheated surfaces. Mechani- 
cal derangement of these parts pro- 
vides the heat necessary for both 
vaporization and ignition of the lubri- 
cating oil. 

There have been few publicized re- 
ports of crankcase explosions and en- 
gine operators and builders have been 
reluctant to discuss them. It is the 
writer’s opinion that if each were com- 
pletely described in trade journals and 
other reports a large amount of valua- 
ble information would be obtained. It 
is proposed in this paper only to start 
such a discussion by reporting the 
experiences of Service Pipe Line 
Company and our approach to the 
problem. 

All literature and discussion on 
crankcase explosions with which the 
writer is familiar starts with two as- 
sumptions, viz.: 1) The oil and air 
mixture in an engine crankcase is nor- 
mally too rich to burn, and 2) Piston 
blow-by consists primarily of the prod- 
ucts of combustion. 

It is maintained that both of these 
assumptions are fallacious. Explosions 
result from ignited mixtures of vapor 
and air that fill the spaces between the 
droplets of oily mist in crankcases; 
piston blow-by is negligible except 
during the compression stroke. These 
are the conclusions resulting from 
many tests of diesel, gas, and dual- 
fuel engine crankcases made by draw- 
ing the contents of the crankcase from 
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CRANKCASE EXPLOSIONS, 
the pipe line family skeleton in 
the closet, have been publicized 
only infrequently in the printed 
word. The author, drawing on 
his own company’s experiences, 
describes the effect of some 
serious explosions and outlines 
possible causes thereof. He also 
proposes a type of explosion 
door which, under test, func- 
tioned satisfactorily. This paper, 
presented before the New Or- 
leans annual meeting of the 
Petroleum Division, American 
Society of Mechanical Engi- 
neers, will be followed next 
month by some of the written 
discussions submitted in connec- 
tion with presentation of the 


paper. 











a shielded area to avoid including 
drops of lubricating oil. All natural 
gas engines with crankcases vented 
only to the atmosphere were found to 
contain explosive mixtures. Diesel en- 
gines contained little or no explosive 
vapors even when not vented. Un- 
vented dual-fuel engines that com- 
press air-gas mixtures showed practi- 
cally no trace of combustible gas in 
the crankcases when burning liquid 
fuel. 

After the gas fuel is admitted the 
crankcase vapors rapidly increase in 
gas content te approximately the same 
mixture that, is being burned. By con- 
necting the crankcase to the engine 
air intake and opening a vent in the 
opposite end, this gas-air mixture can 
rapidly be displaced with air. These 
repeated tests lead only to the conclu- 
sion that there is sufficient blow-by on 
the compression stroke of every engine 
to place in the crankcase the same 
mixture that is being compressed by 
the piston. No appreciable quantities 
of carbon monoxide or carbon dioxide 


have been found in the crankcases of 
diesel or gas engines, even when the 
piston rings were in poor condition. 

In groping for an explanation, the 
writer remembers slow-speed engines 
blowing by the rings in which the 
sound of the leakage practically 
stopped at the end of the compression 
stroke. Another possible reason is the 
distance of the ring belt from the start 
of combustion. If the engine is burning 
all of its fuel, the excess air occupies 
the space adjacent to the rings because 
it is farthest from the start of combus- 
tion. It is hoped that these statements 
will prompt laboratory tests by some 
of the engine builders which will prove 
or disprove the suppositions. 

Service Pipe Line Company experi- 
enced two serious crankcase explosions 
on new dual-fuel engines soon after 
they were placed in service during the 
latter part of 1948. We have experi- 
enced another, on an older engine, 
since the first of this year. The first 
and second explosions resulted from 
hot auxiliary drive bearings in the 
front end of new seven-cylinder, 1600 
horsepower engines. 

The first explosion, occurring while 
the engine was operating on liquid 
fuel, blew off two thin sheet steel 
doors and set the engine crankcase 
afire. Damage to the building was 
slight. The second explosion occurred 
while operating on both liquid and 
gas fuel, and blasted all but one door 
from the engine crankcase and also 
set the crankcase afire. Damage to the 
building was extensive. Many win- 
dows were broken and the roof was 
so badly damaged that replacement 
was necessary. A wooden partition, 
placed in the end of the building in 
preparation for removing the end 
wall, was blown out. 

The most recent explosion resulted 
from hot main and crank bearings in 
a six-cylinder, 500 horsepower engine 
that had been converted to dual-fuel. 
This explosion caused slight damage 


Pipe Line Section * 213 





to the building and no damage to the 
engine except breakage of one of the 
cast iron crankcase doors. It was not 
followed by fire. 

The company was extremely fortu- 
nate that no one was injured because 
any of these explosions could have 
been fatal had an employe been in the 
path of the doors that were blown 
from the engines. Serious burns could 
have resulted from being close to the 
engines at the time of the explosions. 
Secondary, more violent, crankcase 
explosions are usually reported in pa- 
pers on this subject. All explosions 
described here were witnessed by op- 
erating personnel but there was no 
evidence of secondary explosions in 
these instances. 

Both 1600 horsepower engines were 
vented at the front end through a two- 
inch line and a labyrinth-type ai 
screen separator to the engine air in- 
take, but the crankcase was not open 


for air inlet except for leakage and via 
the front end lubricating oil return 
line to the open lubricating oil sump 
tank. Thus, practically all air passing 
through the crankcases was passing 
the bearings that caused the explo- 
sions. Subsequent tests, under identi- 
cal operating conditions, proved that 
the crankcases were practically free 
of combustible vapors in the front end 
before the bearings heated and vapor- 
ized lubricating oil, but contained in- 
creasing amounts of combustible va- 
por toward the flywheel end, farthest 
from the vent, until the mixture sta- 
bilized at approximately the same 
ratio as that being compressed by the 
pistons. 

The 500 horsepower engine was 
fitted with a similar separator and 
three-quarter inch vent line. The sepa- 
rator was stopped up and there was 
no opening in the crankcase to admit 
air, so for all practical purposes the 
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FIGURE 1. Crankcase explosion relief valve. 
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engine had no vent, although the 
separator would not hold measurable 
pressure in the crankcase. All of these 
engines have been provided with forced 
ventilation by connecting the crank- 
case to the air intake and opening the 
opposite end of the crankcase to ad- 
mit air. We are not certain that this 
is the proper procedure because ex- 
plosions are more frequent in diesel 
than in spark-ignited gas engines, and 
most of the latter carry explosive mix- 
tures in the crankcase. This may pos- 
sibly be explained by assuming that 
the mixture becomes too rich to deto- 
nate soon after mechanical! derange- 
ments start adding lubricating oil 
vapors to the gas-air mixture. The 
higher temperature required to ignite 
methane mixtures may also be a partial 
explanation (petroleum vapors, ap- 
proximately 1000°F.; methane vapors, 
approximately 1500°F). 


Preventive Measures 


A study of preventive measures sug- 
vests the following: 

1. Maintain a non-explesive mixture 
in the crankcase. One method of 
doing this would be to pass natural 
gas through the crankcase to the 
engine intake. (This has not been 
seriously considered because of the 
hazard of explosive mixtures each 
time the crankcase was opened. ) 

2. Provide means of drenching the 
crankcase with carbon dioxide when 
trouble occurs. (This idea was aban- 
doned because of the high cost and 
the fact that it would seldom be 
used when needed. Vapor detector 
equipment is high priced, also, and 
not reliable for continuous use in 
such a large area.) 

. Strengthen the crankcase to with- 
stand an explosion. (This could not 
be seriously considered on our en- 
gines, many of which are 30 years 

old. It should be considered for 
new engines, especially in_ the 
smaller sizes. } 


~~ 


4. Remove from the crankcase. insofa! 
as possible, all sources of hot sur- 
faces. (This, again, would not be 
practicable in old engines but should 
be considered in the purchase of new 
engines. Tin-plated pistons, as an 
example, go far to remove a source 
of hot surfaces. ) 


Ss) 


. Realize that explosions are unavoid- 
able and provide a sufficient quan- 
tity of explosion valves to relieve 
the pressure without damage to 
property or personnel and to pre- 
vent the fire that often follows 
crankcase explosions. 

Service Pipe Line decided on the 
last mentioned course, and an investi- 
gation of explosion valves available 
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The broad Marsh line includes gauges 
designed for blenders, boilers, burners, 
capping, Christmas trees, columns, heaters, 
hydrogen units, instrument panels, pumps, 
Reid vapor bombs, scrubbers, separators, 
mud pumps, stills, towers and other uses in 


all phases of the petroleum industry. 









Just put a Marsh Mastergauge to 
work on a tough job and you'll find 
there is one rugged individualist 
that you can depend on — always. 

Yes, the Jas. P. Marsh family of 
oil industry instruments comprises 
a group of better gauges ideally 
fitted to their jobs — the Master- 
gauge, Christmas Tree Gauge, Oil 
Country Boiler Gauge, Mud Pump 


Gauge, Hydraulic Gauge, and so on 
down the formidable list. 


Marsh Mastergauge on debutinizer in gasoline 
plant at Arkansa Fuel Oil Co., Carthage, Texas. 
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UGE YOU CAN 
DEPEND ON 


They were bred and reared for 
the oil country . . . designed and 
developed to go beyond all former 
gauges in meeting the challenge of 
oil field conditions — conditions 
often more arduous than in any 
other branch of industry. How well 
they have succeeded is attested by 
the unprecedented growth of 
Marsh sales wherever there is oil. 

Ask your supply store for facts 
about Marsh Gauges, or write for 
your copy of oil industry bulletin. 


MARSH INSTRUMENT COMPANY 
Sales affiliate of Jas. P. Marsh Corporation © DEPT. K, SKOKIE, ILLINOIS 


% THE MARSH BRANCH PLANT AT HOUSTON 
offers shipment from stock and facilities for 
repairing all makes of gauges. It is located 
at 1121 Rothwell Street. 
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FIGURE 2. Test tank with relief door. Volume—25 cubic feet. 


from the engine manufacturers de- 
veloped that most were designed for 
high pressures and the costs were 
high. We believed that explosion 
valves for our old engines should open 
at low pressures to obviate expensive 
replacement of doors and covers. To 
avoid high pressures we decided to 
provide more relief area than the one- 
half square inch for each cubic foot 
of crankcase volume recommended by 
the Diesel Engine Manufacturers’ As- 
sociation. We proceeded, accordingly, 
with the design of the largest valve 
that could be applied to the smaller 
crankcase doors with the idea of plac- 
ing one on each door. A general out- 
line of the explosion relief valve 
selected is shown in Figure 1. Two 
of these valves will be placed on each 
crankcase door of some of the large 
engines. Twelve hundred (1200) ex- 
plosion valves will be required to equip 
all of our engines and several pumps. 
Reports of crankcase explosions that 
have broken doors without rupturing 
paper blow-out diaphragms prompt 
placing valves on all crankcase doors. 
The Bureau of Mines’ demonstration 
of the behavior of explosions in glass 
tubes with paper covered outlets is 
additional justification for installing 


as many explosion relief valves as 
practical. 

Explosion relief valves received with 
new engines leaked oil when designed 
to open at five pounds pressure and 
to be fully open at 15 pounds pres- 
sure, so we decided that the valve 
cover a blowout gasket that would 
serve as an oil seal. It has been pos- 
sible to purchase valves as shown by 
Figure 1 for $10 each and to install 
them economically on our flat steel 
doors. In some cases it was found less 
expensive to make new flat steel doors 
than to fit the valve to cast iron doors. 
We would be willing to advise inter- 
ested persons the source of these valves. 
It is suggested to the engine builders, 
also, that this would be an excellent 
time to standardize at least one part 
for all diesel engines. In our opinion, 
these valves are less expensive and 
more satisfactory than any that they 
have designed. 

We have tested one of these valves 
by exploding natural gas in a 25 cubic 
foot tank. The test apparatus is illus- 
trated by Figure 2. The explosion re- 
lief valve was tested by attaching it 
to a 3/16 inch thick by 26-inch square 
steel plate, and later to a one-quarter 
inch thick aluminum plate of the same 





size to simulate our weakest crankcase 
doors. 

Figure 3 is a facsimile of a typical 
pressure indicator card obtained while 
testing a 16:1 air-gas mixture. For 
prposes of illustration, the abscissa, 
representing time, has not been trans- 
posed to scale. The significance of the 
pressure-time diagram is that the maxi- 
mum explosive pressure of 14 pounds 
per square inch was reached in ap- 
proximately .15 second and as rapidly 
returned to zero, after which time the 
ungasketed relief valve closed and then 
held a vacuum in the tank for 80 to 
90 seconds. The illustration shows how 
adequately the valve relieved the pres- 
sure of the explosion, yet closed 
rapidly enough to prevent entrance of 
fresh.air which could sustain a second- 
ary explosion. 

During other tests we were able, by 
varying the mixture and agitation, to 
obtain maximum pressures of 20 psi. 
With the relief valve removed and 
only a 1/64-inch thick by 1014-inch 
diameter paper gasket used to seal the 
tank, the maximum pressures de- 
creased by about 20 percent but the 
safety feature of the reseating valve 
was lost. 

A final test was made using a solid 
steel plate in place of the paper gas- 
ket. Under this condition the maxi- 
mum pressure was 80 psi. which was 
relieved by leakage at the door gasket. 
The center of the one-quarter inch 
thick aluminum door bulged outward 
about five inches and took a perma- 
nent set of about two inches. Had 
the door been made of cast iron it 
doubtless would have shattered. 

The maximum pressure resulting 
from an explosion of crankcase vapors 
and air at standard atmospheric con- 
ditions is approximately 100 psi. It 
would be possible, even on large en- 
gines, to build the crankcase to with- 
stand this pressure but the added ex- 
pense would extend to strengthening 
exterior parts such as lubricating oil 
sumps. We believe the practical solu- 
tion to crankcase explosions remains 
with appropriate relief valves. 
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FIGURE 3. Test tank pressures. Natural gas charge—1.5 cubic feet. 
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here Controls 
You Can Count 








These are times when coddling is 
OUT. Production can’t wait. Lines 
can’t be held up. And certainly 
supervisory and repair men can’t 
be spared to wet-nurse controls. 


That’s why you see more and 
more BS&B Climax Controls go- 
ing into new installations... serv- 
ing as replacements on old. Oil 
men count on Climax to deliver 
accurate, trouble-free perform- 
ances... month after month, even 
on toughest locations. And when 
a check is necessary... when long 
service is rewarded with replace- 
ment parts... you'll find Climax 
are easier, simpler to service. 














Interchangeable parts, quick 
switches in the field, dual charac- 
teristics .. . why Climax saves 
hours and dollars every time the 
maintenance man calls around! 


Aren’t you about ready for some 
controls? Just call in your nearest 
BS&B Sales Engineer... learn for 
yourself how you can cut costs 
and boost efficiency with what you 


need from the BS&B Climax 
Control line! 


Black, Sivalls & Bryson, Inc. 


Climax Controls Division 
Kansas City « Tulsa ¢ Oklahoma City 
Cable Address: BLACKSIV, New York 





... and scores of other 
job-proved, long-life 
controls for every need! 











BLACK, SIVALLS & BRYSON, INC. 


Climax Controls Division 
Sec.€10-24-11 7500 East 12th St. Kansas City 3, Mo. 


Please send BS&B-Climax Control information. I am 
particularly interested in 
") Please have Sales Engineer call. 


NAME 

Brie 
FIRM 
STREET 

cy 










CONTINUOUS 
DRAINERS 






Your BS&B-Climax Man is unique in that he has both 
ong experience in process control and a complete, bal- 
anced line of quality controls. He appreciates your need 
for speed and handles each assignment promptly. If 

ere is an answer, your BS&B-Climax man can find it 
or you. 
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n Lowering - In Procedure 
By T. B. LaROCK 
Engineer, Pipe Line Construction Department, 
El Paso Natural Gas Company 
T : 
HE 30-INCH transmission line El Paso Natural Gas has been ac- cause movement of the expansion : 

on which this report is being made is cused of being “slack-happy.” This joints but were concentrated between 
a part of the program now under con-__ we do not deny and feel that we have _ the joints. a 
struction to loop the 26-inch line built very good reasons for trying to put Granted that welding in 1928 and 
in 1947 from the Jal-Eunice area of all the slack necessary in a pipe line. 1929 did not approach present day v 
New Mexico.’ The original line con- We operate in a section of the country standards, partially offsetting this is g 
nected the oil and gas fields of the in which seasonal atmospheric temp- that pipe during that period was not v 
Permian Basin with the distribution eratures range 100° F and the ground _ stressed as is the pipe in today’s trans- g 
systems serving Southern California at temperatures at pipe level range 40° mission lines. a 
Blythe. It also includes a cross-over F., as is illustrated by the suction tem- E] Paso has had one other experience Vv 
line that connects this 26-30 inch sys- _ eratures at the stations listed above. where breaks in the girth welds have th 
tem with the line that will serve the ! ; caused trouble which we attribute to \ 
San Francisco area at Topock, Ariz. Early All-Welded Line lack of slack. This was a section of 

There are seven booster stations Our original 16-inch line from Jal 16-inch line that was reconditioned 
on the 26-30 inch system located at to El Paso was one of the first all- during the summer of 1948 and the 
approximately 100-mile intervals. welded large diameter pipe lines. This crew failed to provide adequate slack ; 
These stations operate at a maximum type of construction being new, the with resulting girth weld failures the - 
design discharge pressure of 840 engineers recognized the need for some following winter. It should be noted _ 
pounds per square inch and suction provision that would allow for con- here that the original welds were left 7 
pressures to about 620 psi at some _ traction and expansion in the line due _ in the line. The only welds that were “ 
stations depending upon load re- to temperature changes. Expansion made at the time of reconditioning th 
quirements. joints of the “wrinkle belly” type were were the tie-in welds and those made ar 

The discharge temperature at all used. These proved ineffective as dur- where unserviceable pipe was _re- 
booster stations is maintained below _ ing the first winter of operation about _ placed. In order to prevent these girth di. 
90° F. The suction temperatures have 150 girth welds failed and during the weld failures the line was cut every in 
been recorded as low as 40° F. during second winter about 100 breaks oc- 1000 feet and allowed to contract. io} 
the winter in the predominantly curred. Tests on the expansion joints after which “pup-joints” were welded 30) 
colder eastern region of the line, while showed the tensile stresses did not into the line. No further trouble was “ 
45° F. is the minimum suction tem- experienced with this line. dit 
perature at the more westerly stations. El Paso does. its own construction 
The minimum recorded at the Blythe and since 1935 has built more than ‘im 
id station has been 34° r. the THE AUTHOR reports on tests some miles of bransrnianon lines. -— ™ 

aximum suction temperatures re- d OI AE EES the beginning of the California ro) 
corded are 77° F. at the eastern sta- SS ee ee ect in 1947 we have built about 1600 
tions, 87° F at the booster stations on to loop original system, outlin- miles of 20-, 24-, 26-, and 30-inch an 
the western end of the line and ine the procedure followed by line, and we have not had a single COV 
93° F. at the Blythe metering station. his cceupany to aia slack - girth weld failure. We have had about ola 

The pipe used on the discharge the line ae of backfilling. 30 to 40 leaks due to pinholes oF ; 
side of all booster stations is 0.335- This article is substantially as cracked welds. The cracked welds oc- . 
inch wall thickness for approximately | presented by the author at a curred in pipe whose carbon content ie 
50 miles. The remaining 50 miles of | mores, of the Transportation was from 33 to 38 points and the si 
pipe is 0.324-inch wall thickness to | Section, Pacific Coast Gas Asso- manganese was from 140 to 165 set 
the suction of the next station. Main | C!#tion, at Santa Maria, Calif., Points. This pipe was very critical to I 
line block valves are located at ap- in May, 1990. -mperature changes during the weld- mo: 

| | temperature changes during 

proximately eight-mile intervals. ™ | ing process, causing small cracks t¢ beg 
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Method of supporting overbend at or about ground level while remainder 
of line lies within walls of ditch and, at mid-points, contacts tilth bed 


in bottom of trench. 


form in the stringer that could not 
be detected by inspection during weld- 
ing. These cracked welds were located 
by testing the line during construction 
and all faulty welds were cut out. 
We believe we have top pipe line 
welders and that our welds are as 
good as those in any pipe line. The 
welds are checked periodically by both 
gamma ray and destructive tests. We 
also believe that due to conditions be- 
yond our control and at times beyond 
the control of the welders that every 
weld in our line is not 100 percent. 


Ditch Dimensions 


The ditch dug for laying the pipe 
is 44 inches wide and to a depth of 
60 inches to insure a minimum of 30 
inches of cover over the line. This 
cover is increased to 60 inches where 
the line passes through cultivated 
areas. 

The majority of the 30-inch outside 
diameter pipe is strung on the line 
in 60-foot lengths after having been 
joined by automatic welding from two 
30-foot units. The pipe is then bent 
to conform to the contour of the 
ditch. Wrinkle bends are predomi- 
nant with some portions of the line 
having been bent with the smooth type 
bending machine. 

The pipe sections are then welded 
and coated with a coal tar enamel 
covered with either asbestos felt or a 
glass fiber wrapping. 

The lowering-in of pipe is delayed 
until the morning after the pipe has 
been coated to allow the coating to 
‘et and the pipe to cool. 

During the hot spring and summer 
months the lowering-in procedure is 
begun as early as 3 a.m. so that the 
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pipe will be in the ditch and covered 
before the sun can raise the pipe tem- 
perature. 

A break is left in the welded line 
every 3000 to 4000 feet to facilitate 
the handling of the pipe and to estab- 
lish a new origin for measurement of 
the bends so that accumulative errors 
will be minimized. 

As the pipe line sections are 
lowered into the ditch a bulldozer 
follows up, covering the pipe with the 
exception of the breaks and the slack 
loops. The breaks are left uncovered 
for 200 feet on each side of the loose 
ends. 

The slack loops that are placed 
every ‘thousand feet between breaks 
are 400 feet of uncovered line that is 
suspended above the ditch. This is 
done by the use of two steel box 
beams with belt slings that carry the 
pipe. The beams are placed about 
sixty feet apart at the center of the 
slack loop. The beams are cribbed 
high enough so that the bottom of the 
pipe is about five feet off the ditch 
bottom at the center of the loop. This 
gradually decreases to where the pipe 
rests on the bottom of the ditch where 
the fill has stopped at each end of 
the loop. 

After all the line has been lowered- 
in with the slack loops suspended, the 
breaks in the section are then welded 
together. This is done by lifting the 
loose ends clear of the ditch and 
cutting the pipe to fit in this sus- 
pended position. The break is then 
welded and lowered back into the 
ditch and covered. 

The slack loops are lowered in as 
the initial operation of lowering-in 
the following morning and the above 
procedure is then repeated. 

In addition to limiting the lower- 





Close-up of transverse support and hooks for carrying short belting 
sling. Supporting cribs allow lateral or transverse shifting of line under 
expansion and contraction stresses. 


ing-in of pipe to temperatures of 
70° F. or below, these slack loops 
induce slack into the line that will 
compensate for pipe temperatures 
that will be lower than the pipe when 
it was buried. During the cold winter 
months it is not difficult to complete 
the lowering-in of the pipe at tem- 
peratures of 50° F. or less, but during 
the hot spring and summer months 
the pipe may be 70° F. when it is 
buried. 

Should a pipe line be buried at 
70° F. without any slack and the pipe 
temperature should be lowered to 40° 
F., this difference would induce a 
longitudinal tensile stress of 6000 psi. 
This stress would increase by 30 per- 
cent the longitudinal tensile stress of 
18,000 psi due to an internal pressure 
of 800 psi on a 30-inch O.D. pipe line 
of 0.335-inch wall thickness. 

The elimination of this additional 
stress is the primary purpose of the 
slack loops. 


Rough Country 


In rolling or rough country the fre- 
quency of slack loops is greatly re- 
duced as all of the bends act as ex- 
pansion joints relieving the stresses 
that will be induced by temperature 
changes. All bends are fitted so that 
the sags fit snug against the ditch bot- 
tom, while the overbends stand above 
the ditch bottom and the side bends fit 
against the outside curve of the ditch. 
The survey party that stakes the bends 
adds a small deflection to the over- 
bends, thereby insuring that they will 
not touch the bottom of the ditch at 
the apex of the overbend. 

Measurements and _ observations 
were made on two sections of pipe 
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line during lowering-in operations. 
The pipe temperature was recorded 
by recording thermometers whose 
bulbs were inserted into thermowells 
in the pipe. 

Each section of pipe 
measured in length while resting on 
the skids prior to lowering-in. Refer- 
ence points were established at each 
end of the section and in between the 
location of each slack loop. 

On the first section the reference 
points were established at a pipe tem- 
perature of 85° F. and the tempera- 
ture of the pipe at the beginning of 
lowering-in was 50° F., while it was 
55° F. at the end of the operation. 
Within 30 minutes after the pipe had 
been covered the pipe temperature 
rose to 70° F. and remained at this 
temperature during a 24-hour check. 
This corresponds with the 70° F. 
ground temperature which was 
measured for a 24-hour period. This 
section was originally 3000 feet long 
with three slack loops placed between 
the breaks in the end of the section. 
The slack loops were placed 750 feet 
apart with 350 feet of fill anchoring 
the pipe between slack loops. The ref- 
erence points were checked after the 
pipe was lowered-in with the slack 


line was 


loops suspended and the length of the 
section between the end points had 
contracted 14 inches. 
Measuring Slack 

Contours of the loops were made 
to determine the amount of slack per 
loop. On an average the loops ap- 
proximated sine curves whose ampli- 
tude is 2.5 feet and whose wave length 
is 400 feet. This yields a curve that 
is two inches longer than the 400-foot 
base. In other words each loop would 
produce two inches of slack. The re- 
maining eight-inch contraction was 
caused by the cooling of the section 
from the temperature at which the 
pipe was measured. 

The reference points were again 
checked after the breaks had been 
welded and buried. There 


measurable movement of the line. The 


Was no 


next morning the slack loops were 
lowered in at a pipe temperature of 
55° F. The reference points were 
again checked and no movement 
could be noticed. It would, therefore, 
seem that the original 350 feet of fill 
between loops is adequate enough to 
anchor the line and retain the com- 
pression set up by the slack loops. 





Observations of the reference points, 
after lowering-in had been completed, 
indicated that the pipe lay in the ditch 
in a snaky fashion. The pipe that was 
anchored between slack loops tended 
to crowd the side of the ditch where | 
the back-fill was located while the 
slack loops after lowering-in rested 
hard against the opposite wall of the | 
ditch. The portion of the pipe at the © 


mid-point of the loop was observed to | 


‘stand slightly off the ditch bottom | 


before the pipe was covered but after 7 
covering the pipe rested on the ditch 
bottom. It is believed that the soil 
friction retains the compressive stress | 
within the original length of the slack 
loop until the line is put into opera- 7 
tion and the internal operating pres- 
sure causes the line to “work” thereby 
distributing this compression stress 
along the line. 

On the second section, which was 
3600 feet long, the original measure- 
ments were made at 120° F. Again 
the temperature during lowering-in 
and placing of the slack loops was 
55° F. The check of the end points 
indicated that the line had contracted 
24 inches. Six inches was accounted 
for by the three slack loops while the 
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And the world’s largest pipe stringer uses 
Tulsa* Winches. Parkhill Truck Company, 
Tulsa, Oklahoma, uses Tulsa Winches on most 
of their trucks and crawler tractors when string- 
ing pipe on all types of terrain throughout the 
United States. 


This hill wasiso steep that a boom cat 
turned end-oyer-end six times on it. Yet 
Parkhill _— a mile of pipe on it using 


two Tulsa Winch-mounted cats to pull 
their trucks Iqaded with pipe. 
‘ 


Tulsa Winches are available in 28 different models in 
capacities from 6000 to 80,000 Ibs. There is a Tulsa 
Winch, for every model and make of trucks and all 
models of crawler tractors. Contact your nearest Tulsa 
Winch} distributor or write direct to... 
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DIVISION OF 


TULSA, OKLAHOMA Voeeeng ec 


815-27 East First Street 








remaining 18 inches of contraction 
was caused by the 65-degree drop in 
the pipe temperature. 

The slack loops in this section were 
placed about 1000 feet apart. The 
anchored portions were covered with 
about 500 feet of back-fill. Again the 
average slack loop contour was that 
of the sine wave as previously de- 
scribed yielding approximately two 
inches of slack per loop. 

The pipe in the second section dis- 
played the same general pattern as 
that in the previous section. Again the 
portions of the line that had been 
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the suspended slack loops did not rest 
on the bottom of the ditch. The pipe 
was also observed to lie in the ditch 
in the same general snaky arrange- 
ment. 

The welds that are made connect- 
ing each break in a section essentially 
become slack loops as these welds are 
cut and made while the pipe is sus- 
pended out of the ditch. After the 
weld has been made and lowered into 
the ditch the pipe is snaked in the 
same general fashion of the slack 
loops. 

Now with slack loops being placed 
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every 1000 feet, with tie-in welds 
being made every 3000 to 4000 feet, 
there is approximately 12 inches of 
slack introduced into the line every 
mile of pipe line. This will tend to 
relieve the longitudinal tensile stress 
set up in the line by a 30-degree drop 
in temperature below 70° F., which 
is the maximum temperature during 
lowering-in of the pipe line. This may 
be illustrated by the fact that one 
mile of pipe line that experiences a 
drop to 30 degrees in pipe tempera- 
ture, if allowed to contract unre- 
strained, will shorten by 12 inches. 
There is a general belief that, once 
a line has been under operation for 
two years, the longitudinal tensile 
stresses which result from lowering of 
the pipe temperature below that when 
it was installed will be minimized by 
the increase of soil friction as the fill 
packs more solidly around the pipe. 
This argument is backed up by 
most pipe lines in that the majority 
of the line failures occur during the 
first two years of line operation. 
Figure 1 is the contour of the 
average slack loop as used in the 30- 
inch line. Above the contour is an 
approximate value of the bending 
stresses produced in the slack loop 
caused by suspending the loop at two 
points as shown. These values are ap- 
proximate as they were obtained 
graphically from the following rela- 
tions: 
d*y 
<a) 38 = d x’ 
(a) M is Maximum Bending Moment 


+ EI 


(b) E is Modulus of Elasticity of 
Steel 
i — 30 X< 10° 
(c) I= Moment of Inertia of 30” 
O.D 


0.335” wall thickness pipe. 
EI = 1.031 X< 10” 


I 
| 2 ) S pt = 
S M C 
(a) S = Maximum Bending Stress 
b 
(b) < 


is Section Modulus of 30” O.D. 
0.335” wall thickness steel pipe 
= 229 


Figure 2 (a graph borrowed from 
the analytical reductions made by the 
Southern Counties Gas Company 
covers pipe sizes from four-inch to 30- 
inch. 

It will be noted in Figure 2 that the 
maximum bending stress produced by 
lifting 30-inch pipe 60 inches high at 
one suspension point for a slack loop 
is approximately 45,000 psi, while by 
Figure 1, with the same condition 
except lifted at the two points as 
shown, there is only 25,000 psi bend- 
Ing stress. 

REFERENCE 
1 Sterrett, Elton. ‘“Texas Gas Goes All the “a 


West,’? The Oil Weekly, Vol. 126, No. 12, p. 
(Aug. 18) 1947. 
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STUFFING BOX FEATURES 


The heart of this unit is o 

combination packing and bearing made 
of synthetic Teflon. This material is 

tough, chemically resistant, 

stands up to 450° F., has a low coefficient 
of friction. It flows slightly under 

extreme pressures. Spring loaded follower 
serves as a pilot to adjust bearing 

to contours of body and periphery of shaft 
—seals tight with minimum friction. 

All other parts are made of 

stainless steel. Shaft and Teflon 

bearing may be replaced in the field. 


EXCLUSIVE IN ROCKWELL-EMCO 


ORIFICE METERS 


Now it can be told! For well over a year the new Rockwell 
stufiing box has been field tested by major pipeline companies 
and cycling plants on all kinds of gases and pressures. 
Performance has been outstanding! At one of these cycling 
plants the new stuffing box is working at flow temperatures 
of 200° F. and pressures of from 3600 to 4000 psi. 
Factory tests of this design, without lubricant, show absolutely 
no leakage handling nitrogen at high pressure and free 
rotation of the shaft under a torque of only 9.7 inch-grams. 
So, successful is the new stuffing box that its use is now 
standard on both high and low pressure Rockwell-Emco 
orifice meters. Packaged kits for converting meters 


in service are available. Write for full details. 













Driver testing and training program is often 


taken to the employe on the job. Here, Fred’ 
a., 


Carl, relief truck driver in the Drumright’O 
Gang, is taking the Identical Forms Test part 
of the written examination. 


A SERIES of standard driver tests 
followed by full discussion with the 
driver of his right and wrong answers 
is providing Interstate Oil Pipe Line 
Company with a training program 
which is custom-tailored to the needs 
of each individual driver. 

The effectiveness of the program 
has been proved by substantial re- 
ductions in the accident frequency 
rate of company drivers, yet the pro- 
gram uses existing personnel and 
readily-available standard test forms 
to do the job without excessive cost. 

Because of this latter feature, In- 
terstate’s program is one which can 
easily be adapted to fit the require- 


ments and available facilities of virtu- 
ally any size and type of company 
which might desire a driver training 
program. 

In planning and developing Inter- 
state’s initial training program, per- 
sonnel of the Safety Section of the 
Employe Relations Department relied 
primarily on material which is readily 
available from a number of coopera- 


tive sources. A listing of the major 


sources, together with the most help- 
ful material obtained, is as follows: 
1. Traffic Engineering and Safety 


Department, American Automobile 


Association, Washington 6, D. C.: 





adopted by his own company. 





STANDARDIZED TESTS for drivers of com- 
pany-owned automotive equipment, followed by 
individual or clinic-type discussion of shortcom- 
ings, is found to reduce accidents and improve 
highway performance of company cars—not only 
resulting in accident reduction but also in bettered 
public good will. The author lists sources of ma- 


terial for test programs, and outlines the system 
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Driver Tests 
as 


Training Hide 


By GENE MILLER 
ye Line Company 
ge 


a. Bibliography of ‘Traffic Satety 
materials. 

b. Plans for Building Driver ‘Tests. 

c. Sportsmanlike Driving Series. 

d. Driver Education and Train- 

ing Manual for High School 
Teachers. 

2. An assortment of driver training 
lessons and other material from Pro- 
fessor Amos E. Neyhart, Administra- 
tive Head, Institute of Public Safety, 
Pennsylvania State College, State 
College, Penn. 

3. War Department Manuals TM 
21-305, FM 25-10 and TM 21-300, 
obtained from the Superintendent of 


r % 






err 





Following the written tests, questions are discussed with the employe 

until he feels completely satisfied on all points. Driver Carl is at left. In 

the center is E. W. Bergquist, Interstate’s safety engineer, and R. B. 
Giezentanner, district foreman and instructor, is at right. 
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Documents, U. S. Government Print- 
ing Office, Washington, D. C. 

4. National Safety Council, Chi- 
cago. 

5. Driver training films from the 
Department of Public Relations, 
General Motors Corporation, Detroit. 

6. Departments of public safety or 
state highway patrols of the states in 
which the company’s drivers live and 
work. 

7. The Dartnell Corporation, 4600 
Ravenswood Avenue, Chicago: 

a. The Continuing Control System 

of Truck Management, devel- 
oped by the White Motor Car 
Company. 
. The standard driver test forms 
used in Interstate’s program, 
which are described in more de- 
tail later in this article. 


~ 


At the heart of Interstate’s program 
are the written examinations and per- 
formance rating sheets, mentioned 
above, which include a form discrimi- 
nation test, a written examination on 
driver knowledge and general rules of 
the road, and a road test scoring 
sheet. 

The form discrimination test is one 
developed by L. L. Thurstone at the 
University of Chicago and is designed 
to measure a person’s ability to recog- 
nize and identify objects quickly and 
accurately. Applied to driving, it is 
a measure of a driver’s ability to 
recognize roadside objects and _ haz- 
ards, such as discriminating between 
a sign post and a man walking along 
the edge of the road at night. Test 
sheets, obtained from the Dartnell 
Corporation at modest cost, are iden- 
tified as ‘‘Identical Forms Test,” 
Form No. 15, Research Form IF47. 

This test consists of a number of 
designs or patterns, the twins of 
which are included in sets of five 
similar designs and patterns printed 
alongside the originals. The subject 
picks the twin of each in a race 
against time. 

The other part of the written ex- 
amination for Interstate drivers is the 
“Standardized Test of Traffic and 
Driving Knowledge,” prepared for 
the White Motor Car Company by 
Professor Neyhart as a part of the 
Continuing Control System of Truck 
Management. Also obtained from the 
Dartnell Corporations, are test forms 
identified as Form No. 16. 

This test, applicable in any state 
or area, tests a driver’s knowledge 
of automotive equipment, driving 
practices and general rules of the 
road. Though primarily designed for 
truck drivers, it has been found satis- 
lactory for Interstate drivers operat- 
ing all types of automotive equipment 
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in seven states. Only one or two ques- 
tions, intended for drivers of truck 
lines and other motor carriers, have 
answers which are not common 
knowledge for drivers of non-carrier 
equipment such as gaugers’ cars, crew 
trucks, etc. 


The same source supplies the. 


“Check List and Score Sheet for Road 
Test in Traffic,’ which Interstate in- 
structors use in giving drivers a com- 
prehensive performance test under ac- 
tual city and highway conditions. 
Also developed by Professor Neyhart, 
this test is similar to the driver license 
tests given in many states, and re- 
peats a number of common maneu- 
vers and traffic situations so as to give 
the instructor a representative sam- 
pling of the driver’s habits, abilities 
and judgment. 

During the performance test, In- 
terstate drivers are also quizzed on 
the traffic laws and state regulations 
which apply in their particular loca- 
tions. Questions are based on mate- 
rial obtained from the highway patrol 
or similar agency of the driver’s state, 
and are closely patterned after ques- 
tions used on driver license tests in 
that state. 

Another part of the program, which 
may or may not coincide with the 
written and road tests, is the physical 
examination for the driver. Interstate 
has an established policy of periodic 
medical examinations for all em- 
ployes. In examinations of employes 
included in the driver training pro- 
gram, particular attention is paid to 
factors affecting vision and muscular 
coordination. 

The feature of the program, and 
the source of most of the benefits ob- 
tained from it, is the discussion be- 
tween instructor and driver which 
follows each test. 

Sometimes, in the cases where the 
written tests are given to employe 
groups, the discussions take the form 
of group conferences in which the 
instructor and a number of employe- 
drivers go over the tests question by 
question. Since both written tests are 
multiple choice, there is no need to 
point out errors of individuals in order 
to discuss all of the wrong answers. 

At other times, when only one 
driver is involved, the discussions are 
an individual matter between the in- 
structor and the employe. Group dis- 
cussions are favored, as they usually 
result in more points being brought 
out, and in more participation by 
employes. 

Review of an individual driver's 
performance on the road test, how- 
ever, is always treated as a private 
matter and is usually held immediately 
after the road test is completed. Often, 





Drivers customarily use the type of equipment 

they normally drive during testing and instruc- 

tion. Fred Carl is at the wheel, and Giezentan- 

ner is getting his road test check list ready for 
a test ride. 





Another Interstate driver, M. N. Carroll, adjusts 

his rear vision mirror at the start of a road 

test (a check point on the road test rating 

sheet). Carroll, a gauger at Shreveport, used his 

personal car on the test since he normally uses 
it on his job. 





Carroll is careful to look to the rear and signal 
before pulling away from the curb at the start 
of his driving test. Failure to have done either 
action would have been marked against him 
on the rating sheet, and would have been one 
of the discussion topics at the end of the test. 





The road test over, Instructor A. J. Curry, South- 
ern division automotive superintendent, and Stu- 


dent Carroll discuss Carroll’s performance 


during the check ride. 
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it takes the form of an informal, curb- 
stone conference or coffee table topic. 
Regardless of the form, the object of 
the review is to point out the individ- 
ual’s weakneses and mistakes, and 
to satisfy the employe completely on 
all of the points and questions in- 
volved. 

In discussing test questions and 
performance ratings, the instructor 
uses some recognized authority for his 
statements wherever possible. He re- 
fers to booklets containing simplified 
traffic rules and regulations which 
were obtained from the highway pa- 
trol or similar agency in the employe’s 
home state. He cites statistics from the 
National Safety Council and the 
American Automobile Association. He 
uses driver manuals from a variety of 
sources, and similar material which 
would be recognized by employes as 
authoritative information. 

Instructors are also careful to fol- 
low through on employe questions 
which they were not able to answer at 
the time of the test, relaying addi- 
tional information to the employe 
when it is obtained. 

In most cases, calling an employe’s 
attention to his errors and weaknesses 
is enough of a reminder for instruc- 
tional purposes. Instructors have 
found that the majority of drivers 
know the rights and wrongs of good 
driving, and that most mistakes are 
errors of habit or convenience. “Sure, 
I should have signalled for that sec- 
ond left turn, I just didn’t think about 
it because there was nobody behind 
me,” is a typical comment. 

In answering such comments, in- 
structors try to recall some accident 
which was caused by a similar over- 
sight, and use it to emphasize their 
points. Often the employes will re- 
member other accidents they have 
seen or heard about, and the result 
is often a lively and friendly discus- 
sion of the common causes of wrecks. 

These discusions help because in- 
structors use them to convey impor- 
tant, authoritative information to the 
employes. 

But, besides the benefits of instruc- 
tion received, the test-plus-discussion 
method offers other, indirect benefits. 
A driver is naturally more aware of 
his driving habits and technique while 
he is being tested, and this self-con- 
sciousness lasts for some time after 
the test is completed. And where 
the driver tested is one of a group, 
the note-comparing and recalling of 
“boners” which goes on in the group 
after the instructor has gone prolongs 
this period of self-consciousness with 
good effects. 

Interstate’s initial program was first 
applied by members of the Safety 
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GENE MILLER was born in 
Knoxville, Tenn., and = gradu 
ated from Rice Institute, Hous- 
ton, in June, 1940. In Septem 
ber he was employed by the 
Tulsa Chamber of Commerce, 
and when he entered the Air 
Force in July, 1942, was man 
ager of the Chamber's Publicity 
department. Returning to the 
Tulsa Chamber on January 1, 
1946, he remained there until 
September of the same _ year, 
when he accepted his present 
position as editor of the Inter 
state Oil Pipe Line Company 
employe magazine, The Liner. 











Section to those employes who regu- 
larly drive company-owned equip- 
ment. As the program developed, 
additional employes were trained as 
instructors, usually those in foreman 
or other supervisory positions who nor- 
mally come into contact with a num- 
ber of employe drivers. Among the in- 
structors trained for this purpose were 
personnel assistants, a division auto- 
motive superintendent, district engi- 
neers, district foreman and others in 
similar positions. 

In this way, it has been possible to 
take the testing and training program 
to the man on the job, with a mini- 
mum interruption of normal opera- 
tions. The average time required to 
administer and discuss the written 
and road tests has ranged from 45 
minutes to an hour per employe. 

It soon became obvious that train- 
ing was having a desirable effect. The 
accident frequency rate of the group 
of drivers receiving training showed a 
marked decrease during the first year 
after the program was launched, 
while the rate for drivers not included 
showed only a minor drop during the 
same period. 

Accordingly, as soon as the first 
phase of the program neared comple- 
tion, training was extended to include 
the larger group of drivers, the em- 
ployes who use personal or rented 
cars and trucks on company business. 

Meanwhile, the initial group, the 
drivers of company-owned equipment, 


in 1949 won first place for Group lI, 
Petroleum Division, in the National 
Safety Council’s Inter-City Fleet Safe- 
ty Contest, the first time that Inter- 
state or its predecessor companies had 
ever won this award. 

In setting up the driver training 
program, company officials found 
that a good selling job was very de- 
sirable. Employes needed to be reas- 
sured that the tests would only be 
used in calling drivers’ attention to 
their mistakes and weaknesses, and 
that they would not be used in rank- 
ing or disqualifying drivers. The point 
was made repeatedly that the tests 
would give individual drivers a na- 
tionally-recognized yardstick with 
which to measure their own driving 
ability, and which would serve as a 
guide for the individual’s own efforts 
at self-improvement. 

Safety meetings, foremen confer- 
ences, articles in the employe maga- 
zine and numerous individual confer- 
ences were used in putting this point 
across to the employes. The thought 
is still expressed to each employe, in- 
dividually, before he starts taking the 
tests. 

Members of the Safety Section 
Staff will tabulate the results of the 
tests, and plan to develop programs 
for future safety meetings based on 
the most frequently encountered 
driver errors and weaknesses. Such 
programs, and later instruction in the 
field directed at these major errors 
and weaknesses, form a logical fol- 
low-through on the test-plus-discus- 
sion method. 

However, this plan of action has 
been thoroughly explained to the em- 
ployes, and they have been assured 
that the programs will deal with aver- 
ages and scoring trends, and not with 
individual grades and performances. 

Officials have also found that con- 
siderable care should be used in 
selecting instructors to carry out the 
program. Men with personality traits 
which are common to all good super- 
visors were sought. The ability to ex- 
plain instructions and _ directions 
clearly and simply was found to be 
very important, as was the ability to 
use tact when dealing with an older, 
longer-service employe. Instructors 
found that it was helpful to use rec- 
ognized authorities and impersonal 
examples in putting across their 
points rather than expressing personal 
opinions. 

However, Interstate officials _be- 
lieve that these and the other pre- 
cautions which common. sense and 
careful planning and preparation will 
dictate, are the main keys to a practl- 
cal and flexible driver training pro- 
gram. 
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Why the FIRST names in pipelines 





depend on the FIRST* name 











* FIRSTS by A.O.SMITH e Welded line pipe 

Internal expanded pipe @ Light wall large diameter 
pipe @ World's largest producer of large diameter 
welded steel line pipe 





@ Creative engineering is a 76-year-old 
tradition at A. O. Smith. One of 

A. O. Smith’s outstanding “‘firsts”’ is the 
internal expanding process that assures 
the roundness, straightness and accuracy 
of dimensions of A. O. Smith Line Pipe. 


Here’s what this means: line pipe is 
stressed beyond its yield point by uniform 
internal expansion—a process that 
produces higher yield strength. The result 
is line pipe that is lighter and stronger 
... yet requires no expensive alloy steel 
to obtain these desirable characteristics. 
It all adds up to a better line pipe that 

is simple and economical to weld—permits 
higher operating pressures—lower 

cost per mile. 


A. O. Smith Line Pipe is available in a 
complete range of sizes and wall 
thicknesses, from 8% in. to 36 in. 

in diameter. 





a 6 
SINE PIPE ¢ CAS iu 







DEPENDABILITY 
through RESEARCH 
and ENGINEERING 


Atlanta 3 e Chicago 4 @ Dallas 2 e Denver 2 
Houston 2 @ Los Angeles 12 © New York 17 
Phoenix ¢ Pittsburgh 19 ¢ Salt Lake City 1 

San Diego 1 e San Francisco 4 

International Division: P.O.Box 2023, Milwaukee 1 
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\ UPERCHARGED 


Four-Cycle Gas Engine 


By RALPH L. BOYER 


Vice President and Chief Engineer, 


Cooper-Bessemer Corporation, Mt. Vernon, Ohio 


tenceikiGconc has become 
quite commonplace over the past 15 
years—notably on diesel engines. In 
fact, in more recent years, a very high 
percentage of American diesel en- 
gines have been built in the super- 
charged form. This is logical, since 
the power increase through super- 
charging normally approximated 50 
percent and now attains as high as 
100 percent power increase resulting 
from improved forms of supercharg- 
ing. While the cost of the engine is 
of course increased, it is not increased 
in proportion to the power gain. So 
the cost per horsepower normally is 
less. 

The supercharged engine has prac- 
tically no increase in space and weight, 
no increase in foundation size, and 
no increase in building size. More- 
over, its heat dissipation is not in- 
creased. Thus, cooling equipment 
which served the atmospheric engine 
will also serve the supercharged en- 
gine despite its increase in power. Its 
maintenance has been shown to be 
less per horsepower than the atmos- 
pheric engine. From all of this it is 
quite apparent that from the cus- 
tomer’s standpoint the supercharged 
form is much to be preferred. 

Practically all supercharging of 
heavy-duty diesel engines has been 
by means of the turbocharger. In this 
system a gas turbine, driven by the 
exhaust of the engine, drives a cen- 
trifugal blower which supplies the air. 
This is possible with a diesel engine, 
due largely to the diesel’s high-com- 
pression ratio, which results in a suf- 
ficiently low exhaust temperature to 
permit the use of the turbine. 

In the supercharging process it was 
found many years ago that thorough 
scavenging was absolutely essential. 
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THE SUPERCHARGED gas 
engine, long regarded by pipe- 
liners as desirable but impracti- 
cable from a maintenance stand- 
point, has now been developed 
to where it can, under certain 
conditions, be adapted to trunk- 
line station service. The author, 
designer of oil, gas, diesel and 
dual-fuel engines, discusses the 
four-cycle, supercharged gas en- 
gine developments made by his 
company, and compares the ef- 
ficiency and economics of this 
unit against engines using other 
types of fuel or fuel/air mix- 
tures. 











In fact, it has been determined that 
the scavenging process contributes as 
much to the as the 
supercharging process. In order to 
increase materially the amount of 
scavenging, the overlap of the intake 
and exhaust valves was greatly in- 
creased. This permitted scavenging air 
under pressure to blow through the 
cylinder and out of the exhaust valve, 
thereby thoroughly cleaning out the 
cylinder in each cycle. The compari- 
son of timing diagrams for the atmos- 
pheric engine and supercharged en- 
gine is shown in Figure 1. It will be 
noted that as much as 180 degrees 
total valve overlap is used in the su- 
percharged engine. 

Until recently supercharging has 
not appeared on gas (gaseous fueled) 
engines. There have been good sound 
reasons why this was the case. Until 
the developments discussed herein, 


power increase 


gas engines have been built on_ the 
principle of perfect mixture of air 
and fuel, and on the principle of con- 
stant quality mixture. By perfect mix- 
ture we mean a chemical mixture, 
maintaining just the right ratio of gas 
and air, so that combustion is a com- 
plete chemical reaction. A mixing 
valve was provided which could be 
adjusted to vary the relation between 
gas and air, but which would hold 
that adjustment throughout load 
changes (Figure 2). 

If a chemically perfect mixture of 
gas and air is maintained, there will 
automatically be a very high exhaust 
temperature. This exhaust tempera- 
ture at all loads has been consider- 
ably greater than could be permitted 
on gas turbine blading and it is doubt- 
ful if even the most recent develop- 
ments in such blading would be able 
long to withstand the exhaust of the 
mixing valve gas engine. At the same 
time, since the air afd gas are mixed 
before entering the engine, it is ap- 
parent from Figure 1 that a very 
large part of the gas and air charge 
would be lost to - exhaust if we at- 
tempted to use such valve overlaps 
on the gas engine. For these two main 
reasons gas engines have not been 
supercharged. 

Our first attempt to supercharge 
the gas engine involved using me- 
chanical supercharging to avoid the 
effect of high temperatures on the 
turbine. The gas admission was timed 
so as to be ve to scavenge with pure 
air. Figure 3 shows diagrammatically 
the method of introducing the gas to 
the inlet air stream, thereby pe rmit- 
ting the air to be timed ahead of the 
gas. This scheme, therefore, began to 
take the place of the mixing valve. 
Figure 4 is the over-all arrangement 
1950 
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FIGURE 1. Cam lift curves for atmospheric and supercharged engines 
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FIGURE 5. Timed gas valve mounted on air 
intake valve. 
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SECTION THRU GAS VALVE 
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FIGURE 2. Four cycle gas engine mixing valve 


























FIGURE 4. Arrangement of engine with mechanical supercharger and 
timed gas valve. 


FUEL CONSUMPTION 
SUPERCHARGED GAS- DIESEL ENGINE 
(LOW HEAT VALUE OF GAS) 


30 40 50 60 70 80 “90° too 10 
PER CENT LOAD 


FIGURE 6. Fuel consumption rate of supercharged gas engine. 
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showing that the idea was to super- 
charge the engine mechanically, but 
through control equipment, still at- 
tempt to maintain a constant quality 
mixture. This system has been covered 
in Patent No. 2,375,071. Later de- 
velopments demonstrated that at- 
tempting to maintain a perfect mix- 
ture was not the solution. 
Gas Injection Valve 

It remained for the gas-diesel de- 
velopment to reveal things about the 
gas engine that were previously un- 
known. Our gas-diesel was announced 
ready in February, 1945. The devel- 
opment of the supercharged gas- 
diese] was carried along with the 
atmospheric and incorporated the 
timing of gas as illustrated in Figure 
3. The actual gas injection valve now 
used on these supercharged engines 
is illustrated in Figure 5. It will be 
noted that due to the sleeve of the 
gas valve, the air valve opens con- 
siderably ahead of the gas and the gas 
closes ahead of the air closing. At the 
same time the gas valve seats posi- 
tively between times in order to pre- 
vent leakage of gas around the sleeve. 





The shock to the gas engine indus- 
try came when the gas-diesel develop- 
ment showed that full diesel compres- 
sion could be carried on gas-air 
mixture without pre-ignition. The en- 
tire industry had been misled for 
many years, because with the chemi- 
cally perfect mixtures thought so 
necessary, this was not possible. It was 
found that successful operation could 
be achieved and pre-ignition could be 
completely avoided by keeping the 
mixtures very lean and that the effi- 
ciency of the diesel engine was then 
easily attained and bettered. It was 
also found that the exhaust tempera- 
ture of the gas-diesel was the same as 
the oil diesel, or even a little lower. 

Another important question with 
the gas-diese] (or dual fuel) engine 
was that of obtaining good economy 
at light loads. The first engines had 
a full air charge regardless of load, 
but due to the fact that the gas was 
varied with load, the mixture became 
much too lean at light load and so a 
great deal of the gas was allowed to 
escape through the exhaust without 
burning. This was corrected by the 





FIGURE 7. 1700 horsepower supercharged four cycle gas engine.. 
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use of air throttling, in accordance 
with load, coming back toward the 
former practice of having constant 
quality mixture, even though this type 
of engine still had relatively a very 
lean mixture. In addition to this, vari- 
able pilot oil timing is provided in 
order to get the best of efficiency at 
light loads. Both the air throttling 
and pilot oil timing were made a 
function of load, controlled by the 
governor. The resulting performance 
is shown in Figure 6. Pilot oil in 
terms of percentage of British ther- 
mal units at full load is easily held 
to about 4 percent. A general patent, 
applied for in connection with this 
development of the supercharged ver- 
sion of the gas-diesel, has now been 
allowed. 

From the very beginning of the 
realization that we could employ full 
diese] ratios on gaseous fueled en- 
gines, we started thinking in terms of 
the development of the straight su- 
percharged gas engine. With the tim- 
ing combinations of the supercharged 
gas-diesel, together with its variable 
air throttling and variable pilot oil 
timing, we already had the makings 
of the supercharged spark-ignited en- 
gine. It seemed that the development 
of proper ignition was about all that 
remained. 


Ignition System 

We had in the meantime proceeded 
with the development of an ignition 
system, first for the two-cycle turbo- 
flow gas engines, and then for the 
four-cycle version of the same type. 
Two problems arose in those engines, 
namely, high compression and lean 
mixtures. The high-compression en- 
gine required a much higher second- 
ary voltage and it was found that no 
standard ignition coil and no stand- 
ard spark plug were equal to the test. 
The problem of lean mixtures was a 
confusing one, since it is quite oppo- 
site in nature to that of the mixing 
valve engines. With the mixing valve 
engine the ignition voltage required 
is much higher at full load than at 
no load. With the turboflow type of 
engine, the no-load voltage is higher 
than the full load voltage, in spite 
of the fact that the compression ratio 
is constant. The reason was found to 


be in the mixture ratio, since in that ~ 
type of engine the mixture is much | 
weaker at the light loads. Since the” 
operating conditions were quite radi- | 
cally different from previous engines, ” 
large numbers of tests were required 7 
to work out an ignition system which 7 


would function properly under the 
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SIMPLE ELEMENTS MAKE It Word 
JUST LIKE YOU WANT IT TO WORK 











Here, at last, is a pressure relief valve 
that is fully pressure operated on opening 
and closing movements. This is more than 
just a relief valve; due to the inherent sen- 
sitivity and reliability of its superior design, 
it actually approaches pressure control. 

With three separate, independent ele- 
ments, this valve eliminates the necessity 
for attempting to control velocity; it is 
pressure sensitive, adjustable over a wide 
range and adaptable to every operating 
condition. 


Pressure Operated 
Main Piston 


Pressure cushioned against 
shock and severe metal-to- 
metal impact, Relieving ori- 
fice area equal to full pipe 


size. 


Pressure Operated 
Relief Control 


Governs opening of main 
piston. Snap acting and ad- 
justable, it provides positive, 
accurate control of set open- 


ing pressure. 


Pressure Operated 
Blowdown Control 


Governs closing of main pis- 
ton. Adjustable over a wide 


range. 


Designed specifically for the pipe line 
and processing industries, Garrett Type ‘‘D’’ 
Differential Pressure Relief Valves provide 
the utmost in protection of gas, fluid, air 
and vapor systems. All sizes are designed 
to conform with code regulations. 

When you get the full story on this 
superior valve, you'll understand why we 
call it THE GREATES’ DEVELOPMENT EVER 
in pressure relief valves. Write today for 
complete information. 


SALES ENGINEERING COMPANY OF HOUSTON, INC. 


2930 Pease Avenue 


Houston, Texas 


Manufactured by Olsco Mfg. Co., Longview, Texas 











FUEL CONSUMPTION - BTU/B.HP,/HR 
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FIGURE 8. Fuel consumption rate of supercharged gas engine. 


new conditions. The solution was 
found only after tests were made 
under all conceivable conditions re- 
quiring a large amount of study and 
effort. 


Throttling 


Having developed a fully satisfac- 
tory ignition system and having ar- 
rived at the test stage, we found 
ourselves confronted with a new prob- 
lem. As pointed out above, air throt- 
tling was necessary to secure light 
load efficiency on the gas-diesel. It 
is equally necessary on the straight 
gas engine. We learned from the gas 
engine, however, that with this throt- 
tling, considerable exhaust gas is 
drawn back into the cylinder at light 
loads due to the long overlap. In the 
case of the gas-diesel, this is not in- 
jurious, but with the gas engine it 
causes missing at light loads, which 
is in turn intolerable on AC generator 
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sets. It was necessary, therefore, to 
carry on a great deal of experimenta- 
tion out of which came quite an alter- 
ation to the valve timing diagram to 
fully correct the missing. This has all 
been incorporated so that the engine 
now performs perfectly at all loads. 
Its fuel consumption is nearly as good 
as the gas-diesel at full load and while 
not as good at light loads, it is cer- 
tainly well below what we had orig- 
inally hoped to get. Its performance 
curve is shown in Figure 8. 

These new supercharged gas en- 
gines have been built in several sizes, 
the first having been shipped in the 
latter half of 1949. Figure 7 is a 
15% x 22 inches, eight-cylinder en- 
gine, rated 1700 horsepower at 327 
revolutions per minute. 

A new development such as this 
has value only if it has real economic 
applications. Naturally, there is no 
interest in any type of gas engine 
where gas is not available. In such 


i 
30 40 50 60 70 80 90 
COST OF GAS-CENTS PER 1000 CU FT. 


FIGURE 9. Fuel savings of gas compared with diesel engine. 


territories a diesel oil engine is the 
logical answer. 


Relative Economics 


A study of the relative economics 
of the diesel engine as compared to 
this new gas engine presents an in- 
teresting picture. Figure 9 gives this 
story graphically. The relative eco- 
nomics, of course, depend upon the 
cost of fuel oil and the cost of gas. 
At the present writing 10-cent fuel 
oil is perhaps an average throughout 
most of this country, while the cost of 
gas is an extreme variable, depending 
upon the territory. If we use 10-cent 
oil, it will be seen that the super- 
charged gas engine is the logical choice 
up to a gas cost of about 73 cents and 
therefore is economical under all cir- 
cumstances, for we seldom find gas 
costing that much. Many of our plants 
are operating on 20-cent gas, from 
which it will be noted in Figure 9 that 
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COST OF GAS- CENTS PER 1000 Cu. FT 


FIGURE 10. Fuel savings, at various fuel prices, of the supercharged 
gas engine over the supercharged gas-diesel engine. 
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COST OF GAS- CENTS PER 1000 CU.FT 


FIGURE 11. Fuel savings, at various prices, of supercharged gas 
engine over orthodox four cycle mixing valve gas engine. 
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there would be a saving of more than 
$30,000 per year per 1000 hp devel- 
oped. It is apparent, therefore, that in 
almost any territory where gas is 
available and where the supply is as- 
sured, this engine is economically pref- 
erable over the diesel engine. 


Dual Fuel Advantage 


In recent years the gas-diesel or 
dual fuel engine has taken a promi- 
nent place in power generation. It 
combines the above very great rela- 
tive advantage over the oil engine 
with the added advantage of being 
convertible to oil in case of gas fail- 
ure. The supercharged gas engine 
does not have instantaneous converti- 
bility, although it may be converted 
to a diesel engine in a matter of from 
one to four hours, depending upon 
the size of the engine. Due to the fact 
that the supercharged gas engine does 
not use any pilot oil, it has quite an 
economical advantage over the gas- 
diese] at most normal oil costs, up to 
a relatively high gas cost, after which 
the gas-diesel may have a slight ad- 
vantage. The reason for this is that 
so far the total Btu consumption of 
the new gas engine is slightly higher 
than that of the dual fuel engine. 
Considering the tempo of new de- 
velopment these days, it is possible 
that even before this paper may be 
published, the supercharged gas en- 
gine may equal the gas-diesel in Btu’s 
per brake horsepower hour. As it is, it 
is only 200 Btu’s higher at full load. 
Figure 10 shows that with 10-cent 
oil the supercharged gas engine has 
an economical advantage up to about 
43-cent gas. At 20-cent gas and 10- 
cent oil, there would be a saving of 
more than $1000 per year per 1000 
hp as compared to a gas-diese! or 


pe 


FIGURE 13. 3400 horsepower supercharged four cycle gas engine. 
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dual fuel engine. This is on the as- 
sumption of 5 percent pilot oil. If the 
pilot oil is greater than 5 percent, 
then there is a still greater saving 
in the use of the supercharged gas 
engine. 

Obviously, the greatest interest will 
lie in the economics of the super- 
charged gas engine compared to the 
orthodox spark - ignited gas engine, 
which has been so widely used. Wher- 
ever the gas engine has been used in 
the past there is obviously a depend- 
able source of gas at a price that has 
made it an economical type of prime 
mover. Practically all of these en- 
gines in the power generation field 
have been four cycle. The most popu- 
lar compressor type of gas engine is 
two-cycle, but it has never found 








FIGURE 12. 1200 horsepower supercharged four cycle gas engine. 


favor in power generation due to its 
irregularity at partial loads. The four- 
cycle engine has actually produced a 
brake horsepower hour using about 
9500 Btu’s. Taking this as a basis, 
Figure 11 shows the relative fuel cost 
advantage of the new type engine 
over the older type. It will be noted 
that at a gas cost of twenty cents 
there would be a saving of $5000 per 
year per 1000 hp, while at 65 cents, 
which happens to be the prevailing 
rate at our Grove City, Penn., plant, 
there would be a saving of $16,000 
per year per 1000 hp over the ortho- 
dox gas engine. 


Conclusions 


From all of the above it is apparent 
that the supercharged gas engine will 
receive serious consideration in many 
localities where other methods of 
power generation would normally be 
used. It is not represented as being 
economically right under all condi- 
tions. But, as evidenced by the curve 
presented, it is believed that a power 
user might intelligently decide whether 
in his case it is the proper solution 
to his problem. 

Quite some time has passed since 
the first announcement that this en- 
gine development had reached the 
stage where we were ready to make 
field installations. We have received 
many requests during that time to 
give some technical description of the 
engine, but hesitated to do so until 
covering patent applications had been 
filed. 
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Remotely controlled head valves at United Gas Pipe Line 


Company's Latex compressor station are closed in 
emergency through air-operated mechanism on quadrant 


of each unit, through functioning of blowout safety de- 


vice mounted in station. 


— —— of station equip- 
ment and personnel in the event of a 
line blowout in the station manifolds 
or trunk line in the immediate vicin- 
ity of the compressor setup requires 
more than the installation of manu- 
ally operated block valves, as the 
hazard from explosion and subsequent 
fire is such that it may not be possi- 
ble for the operating men to remain 
at their posts long enough to close 
down the line. 
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Trunk gas transmission line com- 
panies are alert to the threat of ex- 
plosion, and have designed and in- 
stalled several types of automatic 
safety devices for shutting down a 
station and either venting or confin- 
ing the enclosed gas volume in such 
a way that it is rendered harmless.’ 
The United Gas Pipe Line Company, 
through its Compressor Station de- 
partment, has developed a compact 
and highly effective blowout safety 
system. The completely automatic 
shutdown controls, with no tripping 
or initiatory action by station per- 
sonnel, takes a compressor plant out 
of service in the event of a blowout, 
leaving personnel free to seek safety 
in flight. 

The system has been installed in 
two United Gas compressor stations 
and now is being set up in a third. 
The stations are gas-engine powered, 
so that the controls include means for 
automatically shutting down either 
battery or magneto ignition engines 
as well as closing inlet and discharge 
line gates. The controls are equally 
adaptable to electric power circuits 
through pilot switches, for stations 
where motor-driven compressors are 
used instead of internal combustion 
engine driven units. 





ELTON STERRETT 


Engineering Editor 


Both suction and discharge headers 
are connected to two or more small 
dead-end volume chambers. These 
units, in the stations already equipped, 
are 4 by 12-inch, but may be larger 
if greater volume is desired. Up to 
within a short distance of each volume 
chamber the connecting line is one 
inch or larger, being swaged down 
to quarter-inch for connection to the 
volume chamber itself. Use of lines 
one inch or more in diameter gives 
sufficient cross-section of the gas to 
insure the desired sensitivity to pres- 
sure changes. Lines smaller than that 
tend to act as snubbers, and to delay 
the effect of pressure change on the 
volume chamber contents. 

Small chokes are located close to 
each volume chamber. In the installa- 
tions using 4 x 12-inch chambers, the 
choke is 2/64-inch. Across these 
chokes are connected mercoid differ- 
ential control switches, which are pre- 
set by the manufacturer to be most 
sensitive at the average pressure pre- 
vailing in the line to be controlled, 
but the units will function satisfac- 
torily over a wide range of pressures. 
When the differential pressure across 
the chokes shows an increment of 15 
pounds the switches close electrical 
circuits and open the circuits when 
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The battery of air storage tanks at the Latex station, with chief engineer W. A. Tabb of the station 
demonstrating how manual controls can be used to close the head valves in an emergency. 


differential pressure decreases to zero. 

A relay and timer are connected to 
each of the mercoid switches, and 
operated by current from a 12-volt 
battery set. This battery is kept fully 
charged by a trickle charger to insure 
that the device will be entirely inde- 
pendent of outside power source when 
it must function. The timer may be 
set to open the relay circuit after any 
desired time interval up to three 
minutes, during which period all con- 
trols will have completed their cycle. 


Test Provisions 


Each relay panel includes a manual 
push button, adequately shielded to 
prevent accidental contact, which al- 
lows for testing of the relay operation 
whenever desired. The push button 
may also be used to operate the shut- 
down controls—an operation found 
extremely useful in case of the blow- 
out of a gasket or if some other com- 
paratively small leak should develop 
which, although requiring attention, 
would not release sufficient pressure 
to actuate the automatic controls. 

In addition to the relays which 
control engine ignition, one or more 
relays, as required, are incorporated 
in the system which function to close 
a circuit connected to electrically op- 
erated valves. These valves open au- 
tomatically and admit stored air pres- 
sure to pneumatically actuated suc- 
tion and discharge head valves. The 
circuit may equally as effectively be 
tied in to motor-operated head valves 
where an outside or independent 
source of power for their actuation is 
available. 
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The differential control forms the 
basis of the blowout control system. 
Normal variations in line pressure 
change the pressures in the dead-end 
volume chambers, but the movement 
of gas through the chokes under these 
changes is not sufficient to set up a 
velocity which will create differential 
pressure sufficient to actuate the mer- 
coid switch. On the contrary, an 
abrupt lowering of the pressure, which 
occurs when there is a blowout within 
the area protected by the control sys- 
tem, creates a velocity through the 
choke by the back flow from the stor- 
age chamber. This velocity serves to 
produce the required differential pres- 
sure across the orifice, instantly clos- 
ing the electrical pilot circuit and 
energizing the relays in the system. 

One or more relays render the en- 
gine ignition system inoperative, either 
by shorting out the magneto circuits 
or by opening circuits on battery- 
ignited engines. In either case the 
compressors continue to operate only 
until braked to a stop by their im- 
posed compression loads. Another re- 
lay closes the circuit to the electrically 
operated air control valves. These 
valves open automatically, tying air 
from storage tanks to the pressure 
chambers of the head gates on suction 
and discharge lines. These valves are 
closed in a matter of seconds through 
the application of stored air pressure 
behind their actuating pistons. 

To render the motorized valves op- 
erative regardless of station or other 
source of power, an independent bat- 
tery circuit is set up and kept fully 


energized by a trickle charger. This 
provision completes the automatic 
shutdown setup and insures its de- 
pendability in any emergency which 
involves a rupture in the pressure lines 
any where in the immediate vicinity 
of the stations so equipped. For more 
distant line blowouts, where station 
equipment and personnel are not en- 
dangered, manual control of equip- 
ment proceeds as dictated by ex- 
perience. 

Although not at present tried or 
contemplated, as a possible future ex- 
tension and application of the device 
would be where the manual control 
for distant breaks was in part tied 
into the size of choke set at the dead- 
end volume chamber, as the pressure 
differential is a function of the rate 
at which pressure drops and this, in 
turn, is influenced by the amount or 
length of trunk line which intervenes 
between compressors and break. 
Length of line itself serves as choke 
in this instance to retard the velocity 
of pressure change, and thus leaves 
manipulation of the valves to the ex- 
perience of the operating personnel. 

Installations of safety devices such 
as the one developed by United Gas 
are fast becoming imperative on trunk 
lines, as the constantly increasing di- 
ameter of the lines and the conse- 
quently augmented volumes of gas 
under high pressures magnify the ex- 
tent of possible fire or explosion dam- 
age in case of line rupture. 
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At the top of this mounting is the relay panel 

as used in a battery-ignition station setup. The 

cabinet below contains the dead-end volume 

chambers, differential control switches and other 
units of the automatic device. 
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Right: By lifting the safety cover as demonstrated by Chief Engineer 

Tabb, a button is exposed which may be used to trip the shut-down 

controls manually either for testing the operating of the system or 
as a safeguard in emergency. 





Right: To allow test of the control system, this valve was installed on 

line, with long rope on handle to enable operator who simulated the 

blowout to be a safe distance from the rush of gas through the short 

stack. The valve was safety-checked through use of the two ropes 
shown, between tests. 
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Left: The chief enginéer of the Sterlington compressor station, V. W. 

Bachus, demonstrated the ease with which the solenoid valve on the 

compressed air may be reset after being tripped by the automatic 
blowout prevention unit. 





Left: Detailed view of the control. A sudden drop in pressure on the 
line causes a differential across the orifice choke (2). When this 
differential is 15 pounds or greater it actuates the differential switch 
(1), closing electrical circuit to magneto-grounding relays or circuit 
breaker. Current is also applied to a circuit breaker which closes and 
energizes motor valves. Check valve (3) prevents sudden pressure being 
applied to upper bellows of differential switch and possible resultant 
damage. The scored seat in this check valve allows slow pressure build 
up and also acts as choke to reduce pulsations from line. 
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To Meet Our Opportunities— 
Discharge Our Responsibilities! 


2m times and conditions have in no way minimized the ability and 
facilities of the Williams Brothers Corp. to meet the demands for modern pipe 
lines. The requirements of the world’s oil and gas industries have been a challenge 


to both the management and trained personnel of our organization. 


e Williams Brothers, through their privilege to discharge vital respon- 
sibilities, have constantly broadened their experience, increased their equipment 
and improved their methods. We are alert to both our responsibilities and oppor- 


tunities, and are pledged to a policy of intelligent cooperation and service. 


WILLIAMS BROTHERS CORP. 


ENGINEERS — CONTRACTORS 
Oil © Gas ® Gasoline © Water 
Pipe Lines and Pump Stations 
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By ANTHONY GIBBON, Mid-Continent District Editor 


ly SWAMPLANDS and similar 
regions where pipe-lining is inherently 
difficult and frequent pipe replace- 
ment due to corrosion is necessary, 
a new pipe coating process has been 
developed and is being successfully 
applied by engineers of H. C. Price 
Company, pipe line contractors of 
Bartlesville, Okla. 

The method calls for the applica- 
tion of a thick layer of concrete on 
the outside of oil and gas lines to 
give them negative buoyancy and to 
afford permanent protection against 
corrosion. A salient feature of this 
new method is that thin-walled pipe 
can be used in locations otherwise re- 
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quiring extremely heavy pipe, thus 
affording considerable saving in steel 
and simplifying field construction 
through elimination of added welding 
needed on thick-walled pipe. 

The method is novel inasmuch as 
pipe line engineers had considered the 
molding of concrete onto large-diam- 
eter pipe to be uneconomical and 
many felt that the concrete itself 
would not adhere permanently or sat- 
isfactorily to steel pipe joints. An- 
other negative consideration was that 
involved in the supposed difficulty in 
field handling of cement-encased pipe. 

Successful application of cement- 
covered pipe apparently demonstrates 
that it is practical and answers many 
problems encountered by construc- 
tion crews and pipe line system oper- 
ators in swampy regions. 

The process was developed at the 
Price Company’s new Gulf Coast 
plant at Harvey, La., and its initial 
demonstration was in connection with 
Mid-Valley Pipe Line Company’s 
Mississippi River crossing. This crude 
oil line was laid last winter and the 
ease with which the heavy concrete- 
covered pipe, although made up in 
long sections for the crossing, could 
be handled created a very favorable 
impression. 


Later the Price Company used the 
new coating on more than 26,000 
feet of 1234-inch outside diameter 
pipe on a transcontinental link of a 
gas line to New York, applying a 7%- 
inch concrete coat over enamel-coated 
pipe. 

A more extensive use has been by 
United Gas Pipe Line Company on 
its Luling project in the marshy ter- 
rain west of New Orleans. This new 
line is part of United’s current ex- 
tension of its gathering and distribu- 
tion network through the south. More 
than ten miles of the Luling section 
was concrete - coated by the new 
process. 

The United Gas line demonstrated 
that concrete-coated, large-diameter 
pipe can be handled expeditiously 
under difficult conditions with the 
usual equipment and manpower used 
in handling regular lines. During the 
operation a construction crew shoved 
a three-mile section of 16-inch O.D. 
concrete-coated pipe across dense 
Louisiana swamplands using only two 
tractors and 15 men. 

The marshy terrain comprised in 
the Gulf Coast is unlike land else- 
where in the U. S. This delta country 
is likened to a giant sponge; press 
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Concrete-casing plant, showing the turntable with pipe already coated, sections with corrosion 

protection already applied and wire mesh reinforce stapled in place, and just to left of pipe joint 

being lowered, the spud which holds the joint in place during processing. Concrete is applied to 

pipe by hopper at left of tower, through the base of which may be seen the conical top spud for 
maintaining proper position of pipe during coating operation. 


down hard and water will come up. 
The region is interlaced with lakes, 
canals and bayous that complicate 
pipe line construction and _ present 
distinct problems. Laying a line in- 
volves large initial costs and a high 
corrosion rate that means frequent 
replacement at heavy cost. Yet there 
is an ever-increasing need for new 
lines through this region due to the 
rapid growth of the Gulf Coast as 
an oil- and gas-producing area. Off- 
shore drilling is fast assuming an im- 
portant position and to move the 
crude products by means other than 
pipe lines is economically prohibi- 
tive. Yet these lines must resist cor- 
rosion and withstand the destructive 
influence of barnacles and other ma- 
rine growth. 

In preparation of the concrete- 
coated pipe the application of the 
coat begins after the pipe has been 
given whatever base coating the line 
operator has specified. It is then 
wrapped with a galvanized wire mesh 
which serves as a base reinforcement 
for the concrete. With the mesh in 
place the pipe is moved by sidebooms 
to a platform a few feet from the 
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coating plant. Here it is picked up 
by a 70-foot boom and swung into 
place on a huge turntable equipped 
with 12 studs that hold the pipe in a 
vertical position during the coating 
process. 

Adjoining the turntable is a 75- 
foot steel tower equipped with a con- 
crete hopper car that moves verti- 
cally up and down one side. As the 
turntable is rotated the pipe joints 
are brought into line with the hopper 
side of the tower. 

The concrete-coating process starts 
with the hopper car at the top of the 
tower. The pipe joint fits through an 
opening in the bottem of the funnel- 
shaped hap er “Gar, which is lowered 
to the groufd a the joint is held 
securely by an aligning stud at the 


top af the joint. The hopper is then 


’ Allé# with a sufficient amount of the 


mix to coat the joint. As the car as- 
cends, driven by a_ten-horsepower 
motor, the weight of the concrete plus 
the pumping action of the electric 
vibrators attached to the hopper 
forces the coating out of the bottom 
of the hopper and onto the pipe. 

Once the hopper car has traversed 
the length of a new joint of pipe the 
turntable is again rotated and the 
process is repeated. The freshly coated 
joints remain on the turntable for 
approximately 30 minutes before be- 
ing unloaded and laid out for over- 
night hardening. 

Proof of the deflection possibilities 





Detail of turntable base, showing coated joints in place, with bare locating spud at extreme left. 

Clearly evident are the base of the pipe joint, the white surface of the corrosion protection coating, 

and the concrete overlay which adds weight and serves as mechanical protection for. the: dayers 
beneath it. 
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of concrete-coated pipe was shown ed an 
at one location where a crew “shoved” 
an 18,000-foot section of the heavy 
pipe around bends of eight degrees 
or better. To do this, two bare joints 
capped with a bull plug were placed 
at the front end of the section to act 
as a floating guide. The long stretch 
of heavy pipe uncannily followed the 
ditch dredged among the heavy maze- 
like growth of trees and vines. 

One of the advantages of concrete- 
coated pipe is that it gives the pipe a 
safe degree of negative buoyancy in 
areas where anchorage is a primary 
consideration. 


RIGHT: A 40-foot joint of pipe, already carry- 

ing its cathodic protect’on coating, is carefully 

guided over the positioning spud preparatory to 
being rotated to the site of the hopper. 


ABOVE: When laying, the concrete-coated pipe 
is handled much as any other pipe, being 
spotted by a tractor and sling-equipped boom 
for tack-welding and aligned with inside-type 
clamp—seen at extreme right of the view. The 
welds are coated with the standard type of 
corrosion protection specified, but are not con- 
crete coated. This view shows a section of pipe 
being progressively pushed through a flooded 
ditch as successive joints are welded to work- 
ing end. 


reer 


LEFT: After the pipe is given whatever anti- 
corrosion coating is specified, the joint is en- 
cased in a wrapping of galvanized wire mesh 
which serves as retainer and reinforcing for 
the concrete. Spacers are used to insure even 
distribution of material over and under wires. 
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Determination of Current Requirements for 


Cathedie Protectiou 


Oxe of the first questions asked 
in considering the cathodic protec- 
tion of a structure is “How much will 
it cost?” Before any answer can be 
given to this, an answer must be 
found to the engineering question, 
“How much current will be re- 
quired?” After this has been deter- 
mined, various methods of supplying 
the current can be compared and 
evaluated, and a design carried for- 
ward upon sound engineering princi- 
ples. It is with this question, “How 
much current?” that the present ar- 
ticle is concerned. 

Two general methods of determi- 
nation of current requirements are 
available; by calculation from known 
data, and by actual field test. Many 
cases require a combination of the 
two methods; that is, limited field 
tests on the structure under consider- 
ation are performed, and from the 
data collected, plus other informa- 
tion already available, the estimate 
is determined by calculation. Still 
another variation is very common— 
that of beginning the installation on 
the basis of a preliminary estimate, 
and then tailoring to measure in the 
field.' Nor is this technique as hap- 
hazard as it sounds; in skilled hands, 
it can give the protection desired in 
the shortest time and at the lowest 
over-all cost. 

Descriptions of actual techniques 
employed may best be made in terms 
of specific categories of structures. 


Pipe Lines—Coated 


The simplest case to consider is 
that of a cross-country pipe line with 
no laterals or taps, electrically iso- 
lated from the stations or tank farms 
at each end by means of insulated 
joints. The current required for the 
complete cathodic protection of such 
a line will be in the neighborhood of 
two milliamperes per square foot of 
exposed metal surface. Only if the line 
were totally bare would this entire 
amount be required—and complete 
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ALMOST ANY SURFACE of iron or steel (or any other metal) ex- 
posed to soil or water may be cathodically protected from corrosion. 
Almost any surface of iron or steel in contact with soil or water needs 
cathodic protection, regardless of the excellence of any protective coat- 
ing it may have, for the simple reason that an absolutely perfect coating 
does not exist. A few structures are so situated or so shaped that cathodic 
protection is impractical, in the present state of the art; others are so 
situated or arranged that it is too expensive; but the majority of such 
structures can be protected, practically and economically. 








protection of bare lines is seldom jus- 
tified economically; the preferred 
method will be described later. 


If the line is coated, the current 
requirements will be reduced by an 
amount ranging from 99 percent to 
perhaps 30 percent, depending on the 
quality of the coating. A line with 
coal-tar enamel and asbestos felt 
wrap, properly applied under good 
working conditions, may safely be 
estimated at not more than 2 percent 
bare, and may well be as good as 
0.005 percent bare. It must be empha- 
sized, however, that such a procedure 
is safe only if the assumption that 
the coating is excellent is based on 
real and valid information. It is un- 
safe to assume that specifications call- 
ing for materials and procedures 
which should yield good coating ac- 
tually result in good coating. When, 
however, the estimating engineer is 
in possession of enough information 
on the organization responsible for 
the work, the specifications under 
which it was performed, and the 
working conditions at the time, a 
well-coated line may be estimated as 
2 percent bare without field tests. 
The total current computed by this 
procedure (two milliamperes per 
square foot, 2 percent bare) will pro- 
tect the line, if it is properly distrib- 
uted. If the drainage points are so 
arranged that some portions of the 
more current than is 


line receive 


needed, the average must be increased 
so that the sections most remote from 
protection units will receive the neces- 
sary minimum. 

When there is coating, old or new, 
of which precise information is lack- 
ing, the only safe procedure is to con- 
duct a current requirement test or 
tests. A decision must be made as to 
whether a single test will suffice, or 
whether there is a sufficient lack of 
uniformity along the line to lead to 
significantly different current require- 
ments. For any one of these tests, 
there will be required (1) a connec- 
tion to the line, (2) a temporary 
ground bed, and (3) a source of di- 
rect current. The first requirement 
may lead to the choice of a site where 
a valve box is located, or where the 
line is exposed, since a connection 
may be made with a C-clamp or simi- 
lar device. Such a choice will prove 
unwise, however, unless there is low 
resistivity soil available for the ground 
bed. Such soil is a primary necessity, 
and usually the determining factor 
in the location of a test site. 

A temporary ground bed may con- 
sist of a number of six foot lengths 
of scrap two-inch pipe set in augered 
holes at 10- to 20-foot spacing, the 
holes to be kept full of salt water dur- 
ing the test. For values of current as 
high as ten amperes, these anodes 
should be at least 100 feet from the 
pipe under test; better distribution 
of current will be had with even 
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CROSE COATING STRAINERS 
fit all makes of pipeline coat- 
ing kettles—has easily remova- 
ble wire mesh filter element. 





The 2-4 Crose line-traveling coating and 
wrapping machine illustrated is light weight 
and compactly designed. These features are ex- 
tremely essential for proper coating of small 
diameter pipe. Equipped with the patented 
Crose coating spray ring. 


CROSE PIPE CUTTING AND BEVELING MA- 
CHINES—Ideal for fast, true cutting and bevel- 
ing of pipe. Available in six sizes for 4’ to 36” 
pipe. Machines for 16’ pipe and above have 
“Out-of-Round’’ Attachment as standard equip- 


ment. Made of strong aluminum alloy. 


TOON 


30 BARREL CAPACITY 23 BARREL CAPACITY 


CROSE-LITTLEFORD PIPE COATING KETTLES are equipped with hydraulically controlled agitator, 
low pressure burner, dial-type thermometer and a Wisconsin air-cooled gasoline engine with electric 
starter. If the agitator becomes fouled, the hydraulic fluid by-passes until the agitator is freed. 
The low pressure burner uses any type of low-grade fuel oil and distributes heat equally over all 
parts of the bottom. This burner is designed to avoid hot spots thereby eliminating the necessity 
of replacing bottoms. These completely insulated kettles may be purchased on Athey tracks or on 
ae Tagg stationary coating yards. Over 150 of these kettles are in service in the United States and 
anada. 









diameter. 













CROSE PIPE CRADLES handle pipe sizes from 
4" to 34” in diameter. Cradle illustrated can be 
adjusted to cradle pipe from 16” to 26” in 






10 BARREL CAPACITY 





in field service. 


Tulsa, Okla. or Houston, Tex. 


CROSE-LITTLEFORD PIPE COATING KETTLES are 
equipped with manually operated agitator, two 
No. 5 burners and can be furnished mounted on 
Athey tracks or skids. This kettle also available 
with hydraulically controlled agitator and Wiscon- 
sin air-cooled engine. This kettle has been proven 











PIPE WRAPPING MATERIALS — VITRON Glass 
Fiber Underground Pipe Wrap has been proven 
on thousands of miles of pipeline. VI 
Glass Fiber Underground Pipe Wrap, Asbestos 
Felt and Kraft Paper are all available for i 
mediate shipment from warehouse stoc 
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CROSE PIPE COATING AND WRAPPING 
MACHINE. Positive application of coating 
through our patented coating spray ring gives 
these advantages: 1. Coats bends as well as 
straight pipe. 2. Applies coating to pipe that 
has been ‘‘egged”’ or bent out of shape. 3. Re- 
duces patches on bends to absolute minimum. 





CROSE INTERNAL LINEUP CLAMPS are available 
in manual, electric and hydraulic models for 
pipe sizes ranging from 12” to 36”. Crose 
Internal Lineup Clamps have been proven in 
world-wide field operations. 











225 GALLON PATCH KETTLE is equipped with 
manual agitator. Available as illustrated or on 
steel wheels. These units are now being used 
for patch work and maintenance on pipelines. 
This unit also available in 165 gallon capacity. 





CROSE AUGER TYPE ROAD BORING MACHINE installs pipe 
casing up to and including 34’ in diameter. This machine has 
Proven highly satisfactory with Pipe Line Contractors for the 
astest method of installing pipe casing where rock is not en- 
countered. Machines for installing casing larger than 34” in 


tameter are also available. 

















MODEL “K” PIPE CLEANING AND PRIMING 
MACHINE can be set up to clean and prime 
pipe from 16” to 26” in diameter. May be 
used line-traveling or on stationary base. This 
machine is also available for larger pipe sizes. 


MODEL “M”’ PIPE CLEANING AND PRIMING 
MACHINE can be set up to clean and prime 
pipe from 2” to 14” in diameter. May be used 
as a line-traveling machine or on a stationary 
base for yard work. 





















1500 WATT SELF PROPELLED GENERATOR is a 
utility unit for operating wire brushes, buffers 
and cleaning bevels. May be used as utility 
light plant. 


CROSE. PORTABLE: BUFFING “UNIT: is: used: to 
operate sanding: discs:.or wire: wheels: for:clean- 
ing stringer beads “or pipe bevels. 
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greater separations, up to perhaps 400 
feet. If a salt-water pit is available 
(even an old dry pit) a single two- 
inch pipe driven three feet deep may 
take as much as 60 amperes without 
difficulty. The possibility of using an 
extensive metallic structure in good 
contact with the earth should not be 
overlooked; an old well casing may 
penetrate into low resistivity strata 
and serve the purpose very well. Of 
course, only an abandoned structure 
should be so employed, since it will 
be vigorously attacked by being used 
as an anode. 

A portable welding machine is an 
excellent source of the direct current 
needed. The usual machine has an 
open circuit voltage of about 40 volts, 
which is high enough to permit the 
use of temporary ground beds such 
as those described. Currents from as 
little as two or three amperes, up to 
the full rating of the machine, may be 
employed. If the current to be used 
is very small, regulation should be 
made by an adjustment of the ground 
bed (disconnecting part of the anodes) 
rather than by attempting to operate 
the machine at very low speeds. 

If an installation as described is 
connected and operated at a steady 
value of, say, 20 amperes, the situa- 
tion will be in every way comparable 
to that of a rectifier connected and 
operating at 20 amperes, as far as the 
pipe line is concerned. More power 
is consumed by the test set, because 
the higher resistance ground bed re- 
quires a higher voltage than would be 
used on a rectifier; and the two-inch 
pipe anodes will have a life of only 
a few days; but the reaction of the 
pipe line will differ in no way from 
its reaction to a permanent installa- 
tion of the same capacity. This means 
that several days of operation—per- 
haps a few weeks—would be required 
to complete polarization to stability, 
under a constant current drain. How- 


ever, if the set is operated for four or 
five hours at 30 amperes, it may then 
be reduced to 20 amperes, and polari- 
zation will be essentially complete for 
that value. By this means a test can 
usually be completed in a single work- 
ing day. 

It is not easy to determine in ad- 


“vance the amount of current to be 


drained in such a test; this is one of 
the quantities sought. If the pipe-to- 
soil potential, measured with refer- 
ence to a copper-copper sulfate elec- 
trode, exceeds three volts (some au- 
thorities say 2.5 volts), too much cur- 
rent is being drained, and the current 
should be reduced. As _ polarization 
proceeds, the pipe-to-soil potential 
will increase, so the current may have 
to be reduced several times. 

It must be noted that a value of 
current which does not give high 
potentials may still be too much for 
the purposes of the test. It may, for 
example, bring the entire line to 
more than protected potential, or, 
more commonly, it may protect so 
long a section of line that the travel 
necessary for checking is excessive. 
The approximate coverage should be 
determined by checking potentials 
during the polarization period. When 
the polarization is complete and cur- 
rent has been reduced to the test 
value, a series of potentials readings 
should be obtained, starting at the 
drainage point and proceeding along 
the line in both directions until po- 
tential values fall below 0.85 volt. 
The total distance between the two 
points at which the potential is just 
0.85 will be the amount of line pro- 
tected by that particular value of 
current being used. To determine the 
coverage of units of larger or smaller 
value, or the joint coverage to be 
expected from multiple units, will re- 
quire either repeated tests under vary- 
ing conditions or mathematical analy- 
sis. Since these analytical methods 


have been treated elsewhere,*'* the 
present paper will be confined to a 
discussion of field methods. 

The data gathered by the above de- 
scribed method is directly applicable 
to the design of a cathodic protection 
system using rectifiers as the source 
of direct current, but must be modi- 
fied somewhat to yield valid data for 
the design of a system employing 
magnesium anodes. The test is set up 
and operated exactly as described 
above, with only enough current be- 
ing drained to raise the potential at 
the drainage point to approximately 
1.0 volt, or perhaps slightly higher, 
when polarization has been completed 
and the current reduced to the test 
value. Then the points along the line 
(in one direction) where the poten- 
tials are 0.85 volt and 0.95 volt are 
located. The pipe between these two 
points is at an average potential of 
0.90 volt, which is typical of the aver- 
age potential of lines protected by 
distributed magnesium anodes. What 
is needed now is the amount of cur- 
rent actually flowing to that section 
of the line, and this must be deter- 
mined by the measurement of the cur- 
rent in the line itself. 

At each of the two locations men- 
tioned (0.85 and 0.95) the IR drop in 
the pipe is measured over a short sec- 
tion—100 feet or so. This is done by 
contacting the pipe at each end of 
the short section with a bar having 
an insulated tip, and measuring the 
potential difference with a sensitive 
potentiometer. These readings must 
be taken with great care, as the po- 
tential measured is quite small—only 
a few millivolts. Contacts should be 
repeated, and no reading accepted 
as final unless it can be obtained at 
least three separate times. When three 
consistent values have been obtained, 
the current flow can be calculated 
from the length of the section and 
the pipe resistance, obtained from the 
following formula: 





Scrap Pipe 
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with salt water 
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FIGURE 1. Current requirement test with welding machine and temporary ground bed. 
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keep the trench ahead 


of my pipe laying crews? 


Use the Gardner-Denver Twindril—the modern rock drilling 
2) unit that keeps your rock trenching operations far ahead of 
your fast-moving pipe laying equipment. 





DRILLS TWIN HOLES IN 3 MINUTES. In middle western limestone, the Gardner-Denver 


Twindril drills two holes in only 3 to 4 minutes’ time. That includes both drilling 
time and moving up for the next pair of holes. A corresponding speed-up is made 
in harder rock formations. 


DRILLS HOLES TO ANY REQUIRED DEPTH. The Twindril drills a pair of holes— 


A SELF-CONTAINED, 
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one on each side of the trench—to any required depth. It’s adjustable for use 
in any trench from 2! to 5 feet wide. 





PACKAGED UNIT. The Gardner-Denver Twindril — completely 
assembled at the factory —comes ready to hang from the side boom of your 
tractor. It consists of two heavy-duty, 4-inch drills —with easily controlled air 
motor driven feeds — clamped to a welded frame of extra heavy pipe. Air for the 
drills is furnished by a Gardner-Denver WBK-500 Caterpillar Diesel Powered 
Portable Air Compressor, hooked behind the tractor. Write for complete details. 


GARDNER-DENVER 


Gardner-Denver Company, Quincy, Illinois 

In Canada: Gardner-Denver Company (Canada) Ltd., Toronto, Ontario 

Dallas * Houston * Tulsa * St. Louis * Los Angeles * San Francisco 
New York * Chicago ° Pittsburgh *. Denver * New Orleans 


Continental Supply Co., Continental Bidg., Dallas, Texas. Export Division: 
0 Rockefeller Plaza, New York, N.Y. 


Republic Supply Co., (Of Calif.), 2600 S. Eastland Ave., Los Angeles, Calif. 
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R = 0.000252 L/W, where 
R == resistance of section in ohms 
L = length of section in feet 

W = weight of pipe in pounds per 
foot. 


A more convenient form of the same re- 
lation is 


C = 3.98 W/L, where 


C = conductance in amp/mv 


An easily remembered rule which 
greatly simplifies calculation may be 
derived from the latter form. If the 
length of the section, instead of an 
arbitrary 100 feet, is taken as L = 
4W, then C1; that is, if a length 
of pipe in feet is taken numerically 
equa! to four times the weight in 
pounds per foot, then the conduct- 
ance will be unity, so that the current 
in amperes will be numerically equal 
to the measured IR drop in millivolts. 

At the 0.85 volt point—most dis- 
tant from the drain point—there will 
be current flowing along the pipe into 
the section under consideration, and 
at the 0.95 volt point, there will be 
a larger current flowing out of the 
section. The difference between these 
two values will be the current col- 
lected by the pipe within the section; 
i. e., the protection current from the 
test set. This value of current, with 
the total length of the section, will 
then give the current per mile needed 
to bring this particular pipe line to 
an average potential of 0.90 volt. A 
similar determination may be made 
on the other side of the drainage 
point, and, if a sufficient degree of 
non-uniformity is suspected, the whole 
procedure may be repeated at other 
locations along the line. It is also 
possible, by reducing the current in 
steps, from the original polarization 
value to shift the protected section 
several times toward the drain point, 
and thus to obtain several determina- 
tions from the same test set arrange- 








Another available source of direct 
current for these tests, particularly 
suited for tests where the use of mag- 
nesium anodes is contemplated is 
magnesium itself. A standard installa- 
tion of magnesium for cathodic pro- 
tection consists of large anodes (17, 
32, or 50 pounds) carefully installed 
in deep augered holes, in a prepared 
chemical backfill, with well protected 
leads, current limiting resistors, 
shunts, markers, and other accessories 

-all designed to afford complete pro- 
tection for a period of from 5 to 20 
years, in different cases. For test pur- 
poses, instead of the large long-lived 
anodes, a much smaller and _ short- 
lived form is available, in the ex- 
truded magnesium ribbon (34 x 34- 
inch). Instead of using deep augered 
holes, it may be merely pushed down 
into soft clay, or thrown into water 
(particularly salt water). Instead of 
carefully buried wires and soldered 
and taped connections, temporary 
leads may be used. It will be helpful 
if an 0.01 ohm shunt is included in 
each lead, so currents may be measured 
with a potentiometer without open- 
ing the circuit. 

The current which can be obtained 
in this manner varies with the resis- 
tivity of the soil or water in which 
the ribbon is placed. In sea water, for 
example, as much as 0.5 ampere per 
foot can be obtained, against an un- 
polarized structure. In most clay soils 
this value will be in the range 0.02 to 
0.2 amperes per foot. The rated life 
of the ribbon is 100 ampere-hours per 
foot, so a test may extend over two 
weeks or more if desired. 

The test is conducted by actually 
placing all or a large part of a line 
under complete protection, distribut- 
itig the test strips about as anode sta- 
tions would normally be distributed. 
Much time and effort may be saved 
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FIGURE 2. Determination of current flowing to a section of line by measurement of line currents 
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by taking advantage of valves and 
stubs, and of places where the line is 
exposed or easily excavated. The rib- 
bon is used in pieces from 5 to 20 feet 
in length, connected to the pipe by 
lengths of No. 12 copper wire, the 
connection to the pipe being made by 
clamps _or by the thermite process. 

Therentire installation may ‘then be 
left for a week or more, in ‘order to 
allow polarization to become com- 
plete. A survey of pipe-to-soil poten- 
tials will then disclose the accuracy 
with which the current demand of 
the pipe was approximated, and a 
survey of current output at the vari- 
ous stations will show the actual cur- 
rent being drained. If the approxi- 
mation to complete protection is 
sufficiently close, an accurate estimate 
of the true requirements may be made 
without further field work. If, on the 
other hand, the initial approximation 
deviates too widely—either above or 
below—an adjustment may be made 
by adding or taking away magnesium 
ribbon and a final answer obtained. 
Under average conditions of accessi- 
bility, from 10 to 20 miles of small 
pipe (eight-inch or under) may be 
thus surveyed in two working days 
about two wecks apart. 

The advantages of this method are 
twofold: a much longer section of 
line may be tested under conditions 
identical (as far as the pipe itself ‘is 
concerned) with the proposed instal- 
lation, and polarization is more com- 
plete and more certain, because of 
the longer time employed; the princi- 
pal disadvantage is the greater amount 
of travel and total time involved, un- 
less the line is so located that the test 
may be dove-tailed in with other 
projects in the same vicinity. 


Pipe Lines—Bare 

When the line in question is totally 
bare, an entirely different approach 
is required, because of the different 
needs of a bare line. Complete pro- 
tection, as determined by the estab- 
lishment of a pipe-to-soil potential of 
0.85 volt (referred to a copper/copper 
sulfate electrode) is possible, but is 
rarely justified economically. The 
total current required may be as high 
as a hundred times that for a well- 
coated line, and the costs are usually 
prohibitive. Experience has shown 
that the application of from 10 to 
15 percent of the current required 
for complete protection will result in 
90 percent protection or better, if 
this current is properly distributed. 

With a bare line, the amount of 
current which can be saved by apply- 
ing protection only to those sections 
of the line which need it is enough to 
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pay for the survey required to locate 
these sections. With a coated line, the 
amount which could be saved by ap- 
plying protection only where needed 
is not enough to pay for the survey. 
Consequently, complete protection is 
standard practice for coated lines, 
and localized or “hot spot” protec- 
tion is recommended for the majority 
of bare lines. 

The problem, then, is one of distri- 
bution. Unlike a coated line, a bare 
pipe will not carry the current for 
long distances in such a way as to 
afford protection at all points with a 
small number of drainage points. The 
current must be drained from the 
pipe at or very near the points at 
which corrosion is most severe. The 
fastest and most economical method 
of locating these corrosive areas or 
“hot spots” is by the measurement of 
the soil resistivity at pipe depth along 
the line. This may be done most ac- 
curately with a four-electrode instru- 
ment, but most rapidly by a one-rod 
apparatus; and rapid coverage’ is es- 
sential if the costs are to be kept low 
enough to justify the work. 

The one-rod apparatus consists of 
a rod similar to a pipe locating bar, 
having a tip insulated from the bar 
proper and connected by an internal 
lead to a binding post at the top. An 
AC bridge, using a battery powered 
vibrator as a signal generator and a 
pair of headphones as a galvanome- 
ter, is connected to this binding post 
and to the main part of the rod. The 
reading obtained by balancing the 
bridge, when multiplied by the “rod 
constant” gives the resistivity of the 
soil in the immediate vicinity of the 
rod tip. These readings may be taken 
rapidly, and it is not at all difficult 
to cover five to seven miles of line in 
a single day. Spacing of individual 
readings varies from 10 to 400 feet, 
the operator being guided by surface 
indications, change in vegetations, and 
the like. 

Upon completion of the survey, the 
data are plotted in the form of a 








profile, with distance along the line 
horizontally and soil resistivity ver- 
tically. In order to present the correct 
picture of conditions, it is necessary to 
use a logarithmic scale for the resis- 
tivity; three-cycle semi-log paper will 
permit the plotting of values from 100 
ohm-cm to 100,000 ohm-cm. There 
is no need for any higher scale; every- 
thing testing above 100,000 may be 
ignored, as this is far beyond the 
range of corrosive values. 

The low resistivity areas along the 
line are the “hot spots” where the 
corrosion will be concentrated; these, 
then, are the sections where the an- 
odes are to be placed. By “low” re- 
sistivity is meant relatively low. 
Broadly speaking, soil below 1000 
ohm-cm is considered low, and _ is 
nearly always corrosive, except when 
it occurs in short stretches between 
sections of still lower value. Soil above 
10,000 ohm-cm is considered high, 
and is very rarely corrosive, except 
when, in short sections, it represents 
the lowest resistivity for a consider- 
able distance. Even then, although it 
may be the only corrosive soil on a 
line, the actual rate of corrosion is 
usually rather slow. Between these 
two values, a soil must be judged al- 
most entirely on the basis of the ad- 
jacent sections. 

The first step, then, is to designate 
as a “hot spot” each section of line 
where for a short distance a resistivity 
of between 1000 and, say, 6000 ohm- 
cm lies between soils of definitely 
higher values. Some consideration may 
also be given to pronounced dips to 
values between 6000 and 10,000, but 
only when the adjacent sections are 
quite high—30,000 or more, and long 
compared to the section under con- 
sideration. The attention should next 
be turned to those areas in which the 
values Jie below 1000. These should 
all be designated as “hot spots,” ex- 
cept where there are isolated “highs.” 
These should be omitted from the 
corrosive sections. 


For each section designated as a 
“hot spot,” current should be supplied 
at.the rate of two milliamperes per 
square foot of pipe surface. In addi- 
tion to this, current must be supplied 
to take care of end losses—that is 
current which will inevitably flow to 
the pipe lying immediately adjacent 
to the section being protected, on 
either side. The amount of excess to 
be supplied for this purpose will vary 
from 10 percent to as high as 200 per- 
cent depending on the length of the 
section and the resistivity of the ad- 
jacent sections. A higher percentage 
of end losses will occur on a very 
short section than on a long one. It 
is also obvious that if the neighboring 
soil is of only slightly higher resistivity 
than that of the section involved, the 
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end loss will be relatively high, 7 


whereas if the adjacent soil is of high 
resistivity, only a little current will be 
able to escape to it. No exact formula 
can be given for this allowance, but 
past experience indicates that over 
the general run of “hot spots” of all 
lengths, the over-all end losses will 
aggregate from 40 to 60 percent of 
the total current supplied for the 
corrosive sections. 


Tank Bottoms 


Bare steel tank bottoms require for 
complete protection about the same 
as bare pipe—from one to two milli- 
amperes per square foot. There may 
be some difficulty in obtaining reli- 
able test data by the use of a tem- 
porary source of current, as described 
under Pipe Lines—Coated, because 
of the extreme slowness with which 
tank bottoms usually polarize. This 
slow polarization is attributable to the 
sand fill on which tanks are com- 
monly set. Even where sand is not 
used, the soil beneath the tank is 
usually very dry, which condition also 
results in very slow polarization. Ac- 
tually, it is probably true that the 
central portion of the bottom does 
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FIGURE 3. Test current station using magnesium ribbon as short-life galvanic anode. 
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YVHEN put into operation this Fall, 


Mid-Valley will be the most mod- 
ern, most economical of the nation’s 
cross-country oil lines. Highly signifi- 
cant, thorough studies proved that a 
combination of four gas-diesel pow- 
ered stations and three electric pow- 
ered stations assured peak economy. 
Modern, exceptionally efficient Cooper- 
Bessemer gas-diesels were picked for 
the job, will be located as shown on 
the map. 


The smooth operation of Cooper-Besse- 
mer gas-diesels on oil or any combina- 
tion of gas and oil, means maximum 
flexibility and uninterrupted service. 
Even if the gas supply fails completely, 
these engines will continue to run, 
fueled by oil bled from the line. 


by 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 


WORLD OIL 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY 





@B. F. Relf of Mid-Valley checking 
a supercharged LS-8 gas- diesel, 
rated 1715 hp at 327 rpm on the 
Cooper-Bessemer erection floor. 
Mid-Valley’s Clarkson and Hebron 
stations in Kentucky will each be 
powered by two of these modern 
engines. 





@C. N. Brindley of Mid-Valley 
checking a JS-8 gas-diesel, rated 
800 hp at 450 rpm on the Cooper- 
Bessemer erection floor. Units of this 
type will power Mid-Valley’s Long- 
view, Texas, and Haynesville, La.. 
stations—two engines for each 
station. 
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If you have power needs coming up, 
you'll be wise to check into Cooper- 
Bessemer’'s latest money-saving engine 
developments—such as supercharged 
gas engines and gas-diesels ... new 
gains in the power-to-space ratio of oil- 
burning diesels ... and supercharged 
Turboflow compressor engines. Just get 
in touch with the nearest Cooper-Besse- 
mer office. 


sO RIA A 
PEN ¥ A 


Tulsa Shreveport St. 1 Los A 
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not need protection; any attempt, 
however, to apply protection only to 
the outer portion, where moisture and 
oxygen have access, will result in cur- 
rent loss to the central portions, simi- 
lar to the end losses described above. 

Two courses, then, suggest them- 
selves. A long-term current test may 
be run to complete polarization, or 
the requirement may be estimated on 
an area basis. If a test is used, then 
the source of current should be tem- 
porary magnesium anodes, in the 
form of the ribbon described above, 
or some source of applied current 
which can be operated for several 
days, or possibly weeks. Since the total 
current for a single tank will rarely 
run over 10 or 15 amperes (and will 
more frequently be one or two, stor- 
age batteries are frequently applica- 
ble. The ground bed may, as above, 
consist of a number of scraps two- 
inch pipes set in augered holes and 
well salted. 

Another source of energy for such 
a test is a small battery-charging rec- 
tifier, provided that proper precau- 
tions are observed in making the 
necessary temporary connections to 
supply the power, particularly if the 
location be classified as hazardous. 
The unit is connected and used just 
as a battery would be; in fact, a bat- 
tery may be “floated” across the 
terminals to improve voltage stability, 
if the power line is subject to severe 
fluctuations. These variations in volt- 
age would not cause any difficulty, 














however, except while potentials were 
actually being measured. 

Lacking the time or the facilities 
for an extended test as described, the 
engineer’s only recourse is to an esti- 
mate. Probably as good an average 
value as any is that of one milliampere 
per square foot, for tanks on earth or 
sand fills. Actual values found have 
ranged from one-tenth this quantity 
(asphalt treated fill) to as high as five 
milliamperes per square foot (fill from 
dredging salt water channel; very 
wet), but the range for tanks with 
no discernible departures from normal 
would certainly be much less. This 
estimate (as even the most carefully 
prepared estimates of current require- 
ment) must be considered as prelim- 
inary, and subject to adjustment so 
as to give actual protection with what- 
ever amount of current is required. 


Structures in Sea Water 

When the corroding electrolyte is 
sea water, at least one of the variables 
is removed from the problem—that of 
the resistivity. Sea water is reasonably 
uniform in resistivity (about 30 ohm- 
cm.) and is uniformly and severely 
corrosive. There is never any question 
as to whether unprotected steel will 
corrode in sea water—it will, and 
rapidly. 

Unfortunately, however, sea water 
has two variables not possessed by 
soil, to compensate for its uniformity 
in this respect. These are motion and 
organic life. The incessant scouring 
action of even quiet seas is a severe 
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FIGURE 4—Soil resistivity profile on bare line. Shading represents “hot spots” where anodes should 


be installed. 
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test of coatings, and a handicap to 
the formation and maintenance of 
films; the tremendous destructive ef- 
fects of stormy seas make every in- 
stallation a problem in mechanical 
strength. Marine growths influence 
corrosion in various ways; in some 
respects they tend to protect exposed 
metal surfaces, but this very protec- 
tion may merely serve to encourage 
the flow of galvanic currents by set- 
ting up differences in aeration by 
limiting the access of oxygen. All in 
all, however, the corrosion rates of 
unprotected steel in sea water is re- 
markably uniform in all parts of the 
oceans of the world. 

It has been determined‘ that com- 
plete cathodic protection of unpolar- 
ized bare steel in sea water requires 
an initial current density as high as 
12 to 20 milliamperes per square foot. 
The application of values lower than 
this—six to ten, for example—will 
usually result in ultimate protection, 
but the time required for polarization 
may extend to months or even years. 
If, however, the surface is given an 
initial treatment at a high current 
density (50 to 200 milliamperes per 
square foot), protective potentials 
may be maintained indefinitely with 
very low currents, of the order of 
three milliamperes per square foot.? 
This desirable result is achieved 
through the medium of depositing a 
hard, tightly adherent, and slowly 
soluble calcareous coating of calcium 
and magnesium salts directly from 
the sea water. 

The necessity for this pre-treatment, 
together with the reliable uniformity 
of sea water, make actual field testing 
both impractical and unnecessary for 
such structures. The only method of 
determining current requirements is 
by calculation. In this the major un- 
known is the quality of the coating, if 
any, on the submerged parts of the 
structure. No coating has been de- 
vised that is fully effective—good 
enough to eliminate the necessity for 
cathodic protection, if a long life is 
to be had with reasonable metal 
thickness. On the other hand, almost 
all of the coatings in use are good 
enough when new to reduce the in- 
itial current requirements consider- 
ably. As the coating deteriorates, the 
current needed for protection will 
rise, but if the deterioration is slow 
enough, the newly bared areas will 
receive sufficiently high current densi- 
ties, due to their lower resistance, to 
cause proper calcareous coatings to 
be built up upon them, even with a 
cathodic protection system supplying 
a low average current density. It has 
thus become the practice to design 
systems based upon initial current 
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supply corresponding to 50 percent 
bare metal, but capable of being ex- 
panded to 100 percent bare if needed. 
Recent studies indicate that no saving 
is effected by coating the submerged 
portion of the structure, cathodic pro- 
tection of completely bare steel being 
less expensive than coating plus ca- 
thodic protection. 

It should be mentioned that the 
process of electrocoating with high 
current densities so as to reduce ulti- 
mate current requirements is pat- 
ented, and the available 
only from organizations holding 
licenses from the patent owners. 


service 1s 


Water Tank Interiors 

The current requirements for the 
protection of the submerged interior 
surfaces of fresh water tanks are prac- 
tically never determined by field tests, 
but are estimated from data concern- 
ing tank dimensions, water character- 
istics, and the kind and amount of 
interior coating, if any. The relevant 
characteristics of the water are its 
electrical resistivity and the amounts 
of calcium and magnesium present. 
The resistivity is not directly involved 
in the determination of current re- 
quirements, but is needed to predict, 
in the case of impressed current, the 
voltage that will be needed; and in 
the case of galvanic anodes, to pre- 
dict the life of the anodes and the 
total number required to give the 
necessary current. Resistivity may be 
determined with a sufficient degree 
of accuracy from the formula 

p x S = 500,000, 

where p is the resistivity in ohm-cm, 
and §S the total dissolved solid con- 
tent of the water in parts per million. 

The calcium and magnesium con- 
tent, however, have a very real bear- 
ing on the amount of current required. 
If the combined content of these two 
elements is above approximately 60 
parts per million, with at least 15 
ppm of each, then protection can be 
had with an initial current of three 
milliamperes per square foot, with 
the possibility of later reduction to 
as little as one milliampere per square 
loot, because of the formation of a 
calcareous coating similar to that de- 
posited in sea water. If, on the other 
hand, the calcium and magnesium 
total is as low as 30 ppm, the deposit 
will dissolve as rapidly as it is formed, 
and continuous protection can be had 
only with a higher current density- 
about five milliamperes per square 
loot usually being required. At in- 
termediate values there may be a very 
slow formation of coating, so that ulti- 
mately the current can be reduced, 
1950 » WORLD OIL 
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but it is usually safer to plan on sup- 
plying the higher value indefinitely. 

Water with very low calcium and 
magnesium, such as the values just 
discussed, will almost always have low 
total solid content, and hence high 
resistivity. Consequently, tanks using 
such water will usually be protected 
with systems employing impressed 
current rather than with galvanic 
anodes, and the regulation of current 
by control of voltage may easily be 
effected, in order to take advantage 
of any calcareous coating which may 
be formed. 


Minor Applications 


A large number of applications 
which do not fall into any of the 
categories already discussed can be 
termed minor only because of the 
small amount of current used in each 
individual application, and not be- 
cause of any lack of importance to 
those concerned. An example of this 
nature is the protection of tube sheets 
and headers in watertube condensers 
and heat exchangers. It is not prac- 
ticable to “throw” the current down 
the tubes so as to protect them; sel- 
dom is there any carry more than two 
or three diameters. But the applica- 
tion of cathodic protection may make 
it possible to use stainless steel, bronze, 
or other alloy for the tubes them- 
selves, and overcome their galvanic 
attack on the steel headers by an 
overpowering potential. Bolted bars 
or slabs of magnesium are applicable 
to such cases; the preliminary esti- 
mates may be made similarly to those 
discussed for fresh water tanks, with 
allowance for the decreased resistivity 
of water at elevated temperatuers 
(approximately 1 percent per degree 
Fahrenheit) and an additional allow- 
ance for the velocity of the water. 
Usually it will be simpler to determine 
replacement time for the anodic metal 
by visual inspection, since such equip- 
ment is normally inspected at fre- 
quent intervals as a normal opera- 
tional procedure. 


Undeveloped Applications 

Probably the largest aggregate area 
of metal subjected to electrolytic cor- 
rosion—and thus in need of cathodic 
protection—which is not being suc- 
cessfully protected by applied current 
is that comprising the internal sur- 
faces of water pipes. The difficulties 
are great, because of the necessity for 
placing the anodes, whether galvanic 
or using external power, close to the 
surface being protected. Essentially 
what is required is a continuous anode 
the full length of the pipe. If galvanic 
material is used, the initial installa- 


tion might be made at the time of 
the original construction, but subse- 
quent replacement would be an al- 
most insurmountable problem. If im- 
pressed current is employed, connec- 
tions to the anode would have to be 
made at fairly close intervals, in 
order to avoid large IR losses and 
gross inequalities in current density. 
Either approach calls for considerable 
ingenuity in design. 

Similar situations exist with respect 
to well tubing, although the cost per 
foot is so much higher and the total 
footage in a given installation so 
much lower, that there is more eco- 
nomic latitude in design. The same is 
true of condenser and heat exchanger 
tubes, and in all other structures 
where the corroding electrolyte is con- 
fined in a relatively long chamber of 
small diameter. The whole problem 
in these cases is that of obtaining 
equitable current distribution, and the 
chief difficulties are mechanical. 

Soil and water are not the only 
substances which may act as electro- 
lytes, and thus support corrosion 
which is amenable to cathodic pro- 
tection. Liquids of all kinds, in the 
chemicals and foods industries and 
many allied lines, are the source of 
such troubles. The traditional solu- 
tion of most of these problems has 
been the selection of special metals 
and alloys which are resistant to the 
specific agents encountered; such so- 
lutions have been economically sound, 
even when the alloys employed were 
quite expensive, because of the com- 
paratively small areas involved—small 
at least when compared with pipe 
lines and the like. 

For such applications, no general 
current densities can be prescribed. 
Each problem must involve its own 
investigations, and many factors not 
operating in the fields discussed above 
will operate—-such as contamination 
of the fluid, elevated temperatures, 
the use of metals other than iron and 
steel, and many others. There is, 
however, no doubt that the principles 
of cathodic protection can and will 
find application in fields far distant 
from the pipe lines where the ma- 
jority of applications have been made 
in the past. 
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Projects Announced and Contracts 
Awarded 


Crude Oil Lines 


Ozark Pipe Line System plans to increase 
its capacity 68,000 barrels per day by 
building five pump stations at Wildhorse 
and Fairland, Okla., and Lawrenceburg, 
Swedeborg, and Labadio, Mo. 


Product Lines 

Triangle Pipe Line Company will build 
100 miles of ten-inch from Eldorado, 
Ark., to the Mississippi River. This ex- 
tension of its Carthage-Eldorado line is 
scheduled for 1951 construction. 

United States Pipe Line Company will 
start in early 1951 a 965-mile common- 
carrier from the Houston-Beaumont re- 
fining area to Saint Louis and Chicago. 


Natural Gas Lines 


Arkansas-Louisiana Gas Company applied 
to FPC for permission to build 21 miles 
of eight-inch from East Haynesville field, 
La., to Arkansas Fuel Oil Company’s 
gas treating plant in Columbia County, 
Arkansas. 


Bluefield Gas Company has been author- 
ized by FPC to build a 14-mile, six-inch 
connection between Amere Gas Utilities 
Company’s line at Princeton, W. Va., 
and Bluefield, Va. 


Canadian Delhi Oil Ltd. has applied to 
the Alberta Petroleum and Natural Gas 
Conservation Board for a permit to con- 
struct a 2132-mile line from Princess 
field, Alberta, across Manitoba and On- 
tario to Montreal, Quebec. 


City of Trin'dad has asked FPC permis- 
sion to build 35 miles of eight-inch con- 
necting the city with Colorado Inter- 
state Gas Company’s facilities. 


Equitable Gas :Company has temporary 
authorization to build a new compressor 
station and 17 miles of 6-, 8-, 12-, and 
16-inch line near Waynesburg, Penn. 


Grand Valley Pipeline Company plans a 
line to carry gas from Piceance Creek 
field to Grand Junction, Colo., and other 
communities along the Colorado River. 


Jersey Central Power & Light Company 
has FPC authorization to build a 29- 
mile eight-inch line from South Jersey 
Gas Company’s line at Estelville to Cape 
May Court House, N. J. 


Mississippi River Fuel Corporation has ap- 
plied for authority to increase its daily 
capacity to 435 Mmef by building a 
5500-horsepower compressor station and 
adding units totaling 22,000 hp in eight 
previously-authorized stations. 


New York State Natural Gas Corporation 
has been granted temporary authoriza- 
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tion to build 44 miles of 16- and 18-inch 
connecting its system in Pennsylvania 


with the Leidy gas field. 


Niagara Mohawk Power Corporation ap- 
plied for FPC permission to build a 55- 
mile, ten-inch line to provide gas serv- 
ice to Watertown, N. Y., from New 
York State Natural’s line. 


Public Service Company of North Caro- 
lina field a new application with FPC 
asking permission to build 284 miles in- 
stead of the previously requested 365 
miles of pipe line to serve Carolina com- 
munities from Transcontinental Gas 
Pipe Line Corporation’s main line. 


Texas Illinois Natural Gas Pipeline Com- 
pany asked FPC permission to lay 37 
miles of 12-inch and 35 miles of 24-inch 
laterals from Phillips Petroleum Com- 
pany’s properties in Chocolate Bayou 
field, Brazoria County, to the Wharton, 
Texas, station. Changes will be made 
in the units powering main-line com- 
pressor stations, and the line capacity 
will be upped from 305 Mmef to 374 
Mmef. 


United Gas Pipe Line Company has been 
temporarily authorized to build a 16- 
mile, 16-inch line from its Koran Gaso- 
line plant site in Webster and Bossier 
Parishes to its Carthage-Sterlington line 
in Bienville Parish, La. The project in- 
cludes the installation of a 4000-hp 
compressor station and a dehydration 
plant near the northern terminus. 


Projects Starting 


Crude Oil Lines 


Ill:no‘’s Pipe Line Company started in Oc- 
tober 135 miles of 20-inch from Wood 
River to Martinsville, Ill. Bechtel Cor- 
poration, San Francisco, is building 54 
miles between Wood River and Pa- 
toka, Ill. 


The Ohio Oil Company started in Sep- 
tember 20 miles of three- through 10- 
inch gathering system in the North 
Markham field. Sheppard & Geiger 
Construction Company, Corpus Christi, 
is the contractor. 


Ph'll'ps Petroleum Company is building 
55 miles of six- and eight-inch between 
Sweeny and Fumble Oil & Refining 
Company’s Webster station. O. R. Bur- 
den Construction Corporation, Tulsa, 
started in September. 


Product Lines 


Phillips Petroleum Company started in 
September a 155-mile, six-inch line from 
La Junta to Denver, Colo. Cheek Con- 
struction Company, Ulysses, Kansas, is 
the contractor. 


Natural Gas Lines 


Petroleos Mexicanos started work in Sep- 
tember on a 200-mile line from Mon- 
terrey to Torreon, Mexico. 


Tennessee Gas Transmission Company 
started in September a 23-mile, 12-inch 
line into Stanolind Oil & Gas Com- 
pany’s plant near Woodsboro, Texas. 
Sheppard & Geiger Construction Com- 
pany is contractor. 


Tennessee Gas Transmission Company 
started in October 15 miles of 12-inch 
from north of Delcambre to Tigre La- 
goon, La. Latex Construction Company, 
Houston, is contractor. 


Texas Illinois Natural Gas Pipeline Com- 
pany started in October 117-miles of 
26-inch from Refugio to Wharton, 
Texas, with Midwestern Constructors, 
Inc., Tulsa, as contractor; and 100 miles 
of 30-inch from the Mississippi River 
to Effingham, IIl., under construction 
by Price-Morrison, Austin. 


Union Gas Company of Canada began in 
October a 61-mile, 16-inch line from 
Windsor to Dawn Township, Ontario. 
Shaw Construction Company, Sarnia, 
Ontario, is contractor. 


United Gas Pipe Line Company is build- 
ing 28 miles of 24-inch from Missouri 
City, Texas, to Shell Oil Company’s 
Houston refinery. Brown & Root, Inc., 
Houston, started in September. 


Projects Completed 


Crude Oil Lines 


American Petroleum Company completed 
in October 11 miles of eight-inch from 
Sour Lake to Arriola, Texas. Latex Con- 
struction Company, Houston, was con- 
tractor. 


British American O'l Company finished in 
October a 21-mile, six-inch line in the 
vicinity of Moose Jaw, Saskatchewan. 
Sparling Fowler, Ltd., Edmonton, was 
contractor. 


Humble Pipe Line Company completed in 
September a 32-mile, eight-inch line 
from Fort Chadbourne field to its Bal- 
linger station, West Texas. Morrison 
Constructors, Odessa, Texas, was con- 
tractor. 


Interprovincial Pipe Line Company, Ltd., 
has completed the Canadian portion of 
its Edmonton-Superior pipe line. Bech- 
tel-Mannix Constructors, Edmonton, Al- 
berta, built 450 miles of 20-inch from 
Edmonton to Regina, Saskatchewan; and 
Williams Bros., Ltd. (Canada) built 340 
miles of 16-inch from Regina to Gretna, 
Manitoba. 


Magnolia Pipeline Company finished in 
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~>» ANOTHER REPUBLIC 
ELECTRIC WELD PIPE LINE 
50 MILES LONG 


@ Long, straight lengths... ease of bending and 
welding... uniform roundness, diameter and wall 
thickness . . . these qualities of Republic Electric 
Weld Line Pipe helped hurry construction of 
this 12-inch line from Liberty, Mississippi to 


Baton Rouge, Louisiana. 


Today, every barrel of fluid passing through the 
completed line is further protected by this modern 
pipe’s freedom from scale, its uniform wall thick- 
ness and its uniform high yield strength. 


All ten of its outstanding qualities are listed at 
left. They explain why more than 55,000 miles of 
Republic Electric Weld Line Pipe have been placed 
in service during the past 21 years. They’re your as- 
surance of its complete dependability in transport- 
ing crudes, gasoline, natural gas and by-products. 
REPUBLIC STEEL CORPORATION 


GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Coating and wrapping Republic 
Electric Weld Line Pipe. Note how high 
ductility steel makes field-bending easy. 
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October 30 miles of four- through ten- 
inch gathering system in the vicinity 
of Holly Beach and Mud Lake, La. 
J. R. Steward Construction Company, 
Houston, was the contractor. 

Pan American Pipe Line Company com- 
pleted a temporary booster station near 
Sterling City which increased its ca- 
pacity from 37,500 to 49,500 barrels 
per day. 

Richfield Oil Corporation completed in 
October a 35-mile, 14-inch line from 
Newhall to Wheeler, Calif. 

Service Pipe Line Company completed in 
October 32 miles of three- through 
eight-inch from Beaver Creek field to 
Service Pipe Line company’s Lost Cabin 
line. Vaughn & Taylor Construction 
Company, Inc., Wichita Falls, Texas, 
was contractor. 

Texas-New Mexico Pipe Line Company 


built a 16-mile, ten-inch line connecting 
carriers extending from Diamond ‘‘M” 
and Sharon Ridge pools, Scurry County, 
Texas, to the Basin System’s Colorado 
City station. O. R. Burden Construc- 
tion Corporation, Tulsa, finished in Sep- 
tember. 

Trans-Arabian Pipe Line Company, Ltd. 
has finished laying pipe on its 1067- 
mile, 30- and 31-inch line from Hafar 
al Batin to Sidon. The six pump sta- 
tions will not be finished until Janu- 
ary, however. Bechtel Brothers, San 
Francisco, H. C. Price Company, 
Bartlesville, Okla., and Williams Bros., 
Tulsa, are the contractors working on 
the project. 

Winnipeg Pipe Line Company, Ltd., com- 
pleted in October a 75-mile, ten-inch 
line from Interprovincial’s system at 
Gretna to Winnipeg, Manitoba. Spar- 





2301 N. Wayside 





The Cinch 
Pipe Bender 


makes smooth bends 
without sacrificing 
tensile strength 





COODY BENDER (C0., «. 


HOUSTON, TEXAS 


Phone YUkon 5441 
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ling-Fowler Company, Ltd., Edmonton, 
and Fred Mannix & Company, Calgary, 
were constructors. 

Products Lines 


Essaness Corporation completed in Octo- 
ber a 57-mile, eight-inch line from 
Springfield to Lima, Ohio. Tulsa Con- 
struction Company, Inc., Tulsa, was 
contractor. 

Miami Valley Corporation completed in 
October a 58-mile, eight-inch line from 
Cincinnati to Dayton. It was built by 
Ohio Pipe Line Construction Company, 
Inc., Indianapolis. 


Natural Gas Lines 


Arkansas Louisiana Gas Company com- 
pleted in October 21 miles of eight-inch 
from East Haynesville, La., to Magno- 
lia, Ark. Snelling Company, Shreveport, 
was the contractor. 

City of Kountze finished 14 miles of four- 
inch in Kountze, Texas. Barry Con- 
struction Company, Houston, built in 
October. 

East Tennessee Natural Gas Company 
completed in October 230 miles of 12-, 
16-, and 22-inch from Lobelville to 
Tullahoma and from Oak Ridge to 
Athens, Tenn. Oman Construction Com- 
pany, Nashville, was the contractor. 

Prince George’s Gas Corporation com- 
pleted in October 20 miles of 22-inch 
from Atlantic Seaboard Corporation’s 
line at Rockville, Md., to Prince 
George’s Chillum compressor station. 
Holland Construction Company, Tulsa, 
was contractor. 

Tennessee Gas Transmission Company will 
complete in November 395 miles of 26- 
inch transmission line between Ports- 
mouth, Ohio, and Buffalo, N. Y. H. C. 
Price Company, Bartlesville, Okla., is 
contractor. The extension, including con- 
struction of a compressor station near 
Load, Ky., is estimated to cost $40 mil- 
lion and will provide an additional 190 
Mnf of gas for areas in Ohio, Pennsy]l- 
vania, and New York. 

Tennessee Gas Transmission C om pany 
completed in October 99 miles of 30- 
inch from Selmer to Dickson, Tenn., 
with Price-Morrison, Austin, as con- 
tractor; 45 miles of 30-inch from Camp- 
bellsville to Lancaster, Ky., built by 
Anderson Bros. Corporation, Houston; 
and ten miles in four 26-inch lines and 
connections in the Greenville, Miss., 
river crossing, built by Latex Construc- 
tion Company. 

Transcontinental Gas Pipe Line Corpora- 
tion completed in October Schedule E 
of its Texas-New York line—81 miles 
of 30-inch from the Sabine River at 
Deweyville, Texas, to Eunice, La., built 
by Anderson Bros. Corporation, Hous- 
ton; Section 11—110 miles of 30-inch 
from the James River to the Potomac 
River near Falls Church, Va., built by 
Smith Contracting Corporation, Fort 
Worth; Section 12—7§6 miles of 30-inch 
from Falls Church to the Susquehanna 
River near Conowingo, Md., built by 
Associated Pipe Line Contractors, Inc., 
Houston; Sections 13 and 14—151 miles 
of 30-inch from Conowingo to Linden, 
N. J., built by Wunderlich & Griffis 
Pipeline Company, Tulsa. 

Transcontinental Gas Pipe Line Corpora- 
tion completed in October 38 miles of 
four | to eight-inch gathering laterals in 
the Sinton, Texas, area, with Shanks & 
Eustace, Alice, Texas, as contractor; and 
61 miles of six- to ten-inch gathering 
laterals in the vicinity of Dix, Texas, 
built by Victoria Oil Field Maintenance 
Company, Victoria, Texas. 
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BARRETT” PROTECTIVE PRODUCTS 
COVER EVERY PIPE-COATING NEED 


/ Pipeline Enamel 

2 Millwrap Enamel 

5 A.A. Enamel 

G Asbestos Felt 

5 Materials for Special Uses 


After more than 20 years’ use under the most widely varying conditions, 
Barrett* Pipeline Enamel has conclusively demonstrated its ability to 
protect pipe lines against corrosion. When used properly, the need for 
constant inspection by line walkers is practically eliminated, as far as 
BARRETT * leaks from corrosion are concerned. 


PIPELINE ENAMEL Barrett Pipeline Enamel is reinforced with inert flake minerals which 
provide toughness and maximum resistance to underground stress effects. 
It is non-absorbent, and is impermeable by soil waters. Like other Barrett 
coal-tar enamels, it is practically unaffected by soil composition or bacteria. 
It can be depended upon to give uniformly satisfactory service under the 
most punishing conditions of underground service. 





HERE’S PROTECTION THAT PROTECTS! 








‘ * 
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This line was protected in 1927 with Barrett Pipeline Enamel. When 
taken up for relocation 16 years later, the steel.was found to be free from 
corrosion, 


Note how clearly visible the original 
mill knurl marks are in this unre- 
touched enlargement. 








(/ lee : FOR CORROSION ENGINEERS 


Barrett coal-tar materials for special uses are all dependable, * 

durable and economical. Eternium* Paint for exposed metal 

work. CA-50 Heavy Duty Cold Application coating for concrete 

and metal exposed to extremely corrosive conditions. Marine Enamel 1 THE BARRETT DIVISION 

a ships, barges and off-shore service vessels. Service Cement and oe ALLIED CHEMICAL & DYE CORPORATION 
abric for field joints—no torching required. Asbestos Pipeline Felt for 

soil stress shield. Tank Bottom Compound for sour crude storage. 34 YB Paint 40 Rector Shoot, Hove Verk 6, 0. ¥. 

for exposure to salt water spray conditions. *Reg. U. S. Pot. Off. 
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PIPE LINE HINTS 








$10 is 


paid for 


contribstioa. 


each illustrated acceptable 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texes 


now to—Measure Makeup Water 


Cooling towers used 
to maintain tempera- 
ture of the cooling 
jacket water in pipe 
line stations are usu- 
ally placed at a con- 
siderable distance 
from and above the 
station to prevent 
blowing of moisture 
over the machinery. 
A simple device for 
keeping track of the 
amount of water in 
the vat beneath the 
cooling tower may be installed as shown. 

A large board 3 feet wide by 12 feet 
tall is fastened to the wall of the makeup 
tank and numerals are painted on it at 
one-foot intervals. A slot is then cut on 
one side of the board and an arrow at- 
tached to a joint of one-inch pipe welded 
to the top of a gasoline drum. Runners 
placed alongside the drum keep the arrow 





in place when the water rises and falls, 
with the drum floating on the water. 
When the water level falls to a pre- 
determined height, makeup water.is turned 
into the system with the proper chemicals 
added. A light on the base of the gauge 
keeps it visible at night and the large red 
numerals make it clearly visible even in 


foggy weather. 


now to—Build Collection Units 


On the _ terminals 
of long product and 
crude lines, it is nec- 
essary to clean the 
fluid as much as pos- 
sible before it is run 
into the tanks or 
switched to other lat- 
eral lines. One com- 
pany uses dual collec- 
tors on the terminus 
of the line so that one 
can be cleaned out 
while the other is in 
operation, thus allowing the line to be 
kept in full service. 

In the illustration, the liquids enter at 
the left and pass to storage tanks on the 
right. One main overhead line leads 
straight through, and the entire dual unit 
can be taken out of service. In normal 
operation, one side is shut off and cleaned 
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out while the liquids are run through the 
lower lines into both ends of the collec- 
tor. The outlet is in the center and is 
connected to give the best chance for the 
sediment in the line to settle out. After 
one side has been in operation for a cer- 
tain period, it is shut off and the products 
are run through the other side. When the 


line is initially loaded, both sides are kept 
in operation until all the original debris 
in the line is cleaned out, with one unit 
being down just long enough to clean it 
out. Drain lines lead to a nearby sump pit. 


HOW TO— 


Rig Drain Device 
For Tank Fire Wall 


On large tank farms where it is neces- 
sary to have a fire wall around every tank, 
a simple “valve” may be rigged as shown. 
A standpipe which reaches to a point 
higher than the dike screws into an ell on 





the end of the drain line and is fixed so 
that it can be easily raised or lowered. 

On larger lines where it would require 
a greater effort to raise the standpipe, a 
windlass can be rigged up with a short 
length of soft laid wire fastened to a drum 
placed on a pipe which is driven into the 
ground. The top of the pipe carries two 
pieces of iron welded to hold the windlass 
in place. A crank attached to the axle of 
the drum permits the pipe to be easily 
raised or lowered. 

In operation, the pipe remains upright 
until rain water has collected inside the 
tank dike. It is then lowered far enough 
to empty the water and then is raised to 
keep any volatile liquids inside the dike. 
Where gate valves or bull plugs are used, 
they are sometimes allowed to remain open, 
thus defeating the purpose of the dike. 
This device enables supervisors to see that 
the dikes are leakproof at all times. 
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Wate-KorTe 


Somettitiag Mew / 


Designed by Rosson-Richards for the 
pipeline industry affording protection to 
your pipe and supplying weight — elimi- 
nating the application of old method 
clamps — giving protection to the entire 


joint at a saving. 


“Wate-Kote’’ on section of Tennessee Gas Transmission Co. 12” line near 


Holmwood, Louisiana ‘aa 
eo 




















“Wate-Kote’’ applied to Tennessee Gas Transmission Co. 26” line near 
Greenville, Mississippi. 





Durable under all conditions—extremely 
useful on river crossings and in marsh 
lands where weight and protection is 
essential. ‘‘Wate-Kote’’ is a protective 
coating against marine life and can be 
used in salt water. 

Rosson-Richards, in developing ‘’Wate- 
Kote,”’ has brought to the pipeline industry 
a weight material heavier than ordinary 
aggregates. 


FULL INFORMATION UPON REQUEST 


PATENT PENDING 


Reinforcement being applied 

along with ‘‘Wate-Kote’’ on 

26” pipe—weighing approxi- 

mately 330 pounds per foot 
after application. 





ROSSON-RICHARDS PROCESSING CO. 
ROSSON-RICHARDS CO. 


PIPE COATING AND WRAPPING 


“Serving the Needs of the Industry Throughout the Nation” 


CORPUS CHRISTI and HOUSTON, TEXAS-JACKSON, MISS. 
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When it is necessary to have a valve 
which will cut off the main fuel line in 
case of emergency, the valve may be 
placed just outside the station door as 
shown. Using a plug valve, the handle is 
made from a piece of scrap metal cut to 


fit the end of the plug. The ends of the 
lever are drilled and a short length of 
chain fastened into each end. The square 
in the middle is made at an angle so that 
the lever is normally in a 45-degree posi- 
tion when open or closed. 


ON LAND! Pipelines, Tank Bottoms, Gather- 
ing Systems, Gas & Water Distribution 


Systems 


*ON SEA! Offshore Drilling Platforms, Offshore 
Pipe Lines, Wharves, Piers, Ships, Barges, 
Drydocks, Wellheads 











IN THE AIR! Water Tanks, Condenser Heads 


CPS handles only first line materials made by 


famous well known manufacturers. 


tiometers—. 


WELL 
Magnesium Anodes — GENERAL ELECTRIC 
Rectifiers — MALONEY Insulating Materials 
—M-SCOPE Pipe and Cable Finders — 
WELD Welding Supplies — RUBICON Poten- 
Soil Resistivity Apparatus—HOLLO- 
WAY Shunte—Miscellaneous instruments. 


CAD- 


% These structures are 
protected most economically 
by a combination of CA- 
THODIC PROTECTION and 
the ELECTRO-COATING 
PROCESS to which CPS holds 
exclusive license under U. S. 
Patent Numbers 2,200,469 and 
2,417,064, 


LATHOOIC PROTECTION SERVICE 


HOUSTON, TEXAS 
4601 Stanford 
Phone JA-5171 


TULSA, OKLAHOMA 
310 Thompson Bidg. 
Phone 2-9857 


Everything in the Cathodic Protection Field from an Insulating Washer to a Turnkey 
Contract Installation 
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If it is desired to cut off the entire fuel 
supply to the plant, it is necessary only 
for the operator to come out the door or 
down either side of the building and feel 
for the line closest to the corner and give 
it a quick pull. To return the line to serv- 
ice, it is necessary only to pull the other 
end of the chain and the valve is opened 
again. 


HOW TO— | 
Secure and Identify © 
Main Block Valves 


On large cross-country gas transmission ~ 
lines, it is necessary to place main line 
block valves at 10- to 20-mile intervals as ~ 
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Personal Supervision 
insured the complete satisfaction of 
our customers on the construction of 


562 MILES OF PIPELINES 


BY TROJAN IN 1949! 


This same personal supervision is availablc« 
for your pipe line jobs plus the experienced 
personnel, ample equipment and financial sta- 


bility of Trojan Construction Company, Inc. 


TROJAN CONSTRUCTION CO. 


INCORPORATED 


OFFICE 25191, SOUTH ROBINSON * BOX 4427 * Oklahoma City 9, 
OKLAHOMA — PHONE 2-7696 
WAREHOUSE, 1503 S.E. 29th, PHONE 6-1430 
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either side of the block valve and equipped 
with plug valves which extend several feet 


a safety precaution should any part of the 
line develop a serious leak. Purpose of the 
above ground. The main line block valve, 
placed in the line and buried 6 or 7 feet 


below the ground, is operated by a valve 


valves is simply to isolate as closely as 
possible that section of the line containing 
the leak. However, their installation brings 
about the problem of protection against stem extension and wheel at a convenient 
unauthorized tampering. height above ground for instant operation. 
Illustrated is one method that has A long-link steel chain secured to the 
proved satisfactory in prohibiting opening plug valves on the two risers at either end 
forms a locking device which prevents ro- 


tation of the valve wheel unless the chain 


or closing the block valve by unauthorized 
persons. Risers are welded to the line on 


| WILLIAMSON “CONCENTRIC SUPPORT” 
| PIPE LINE CASING INSULATOR* 


This improved Williamson Pipe- 
line Casing Insulator approxi- 
mately centers the line pipe in 
the casing. This removes support 
of pipe from “WmSEAL” Casing 
Bushings, and facilitates their in- 
stallation. In addition, Wil- 


PIPE 
| | CENTERED 
IN CASING 


liamson Pipeline 
Casing Insu- 
lators: 














(1) Protect the 
Pipe Coating. 

(2) Act as Pipe Skids, Facili- 
tating Crossing Installations. 


(3) Separate Pipe and Casing, Assuring 
Insulation for Cathodic protection. 





“CLEANS PI 


| eB) Williamson, Inc, 


TULSA 9, OKLAHOMA | 
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is removed. The chain is separated in the 
middle at the block valve wheel, and is in- 
terwound around the wheel and coupled 
together with a lock. Authorized persons 
with the key could remove the lock and 


free the valve wheel for operation. 


HOW TO— 


Add Odorant to Gas 
Distribution System 


For adding odor- 
ants to the gas dis- 
tribution system, the 
drip type . applicator 
shown has proved very 
satisfactory. The ap- 
plicator’s barrel is a 
28-inch length of 6- 
inch pipe, the ends of 
which are closed with 
orange peel welds. A 
l-inch threaded pipe 
nipple is welded to 
each end of the bar- 
rel. Plug-type valves 
are attached to the 
end of each nipple 
projecting from the 
liquid barrel. The end 
of a short threaded 
pipe nipple screwed 
into the open side of 
the plug valve on the 
bottom end forms the 
supporting column. 


By using a standard 





steam boiler water 
gauge connected to one-fourth-inch nip- 
ples welded to the side of the supporting 
column, above and below the plug valve, 
rate of feed of the dripping odorant can 
be readily observed as it passes through 
the glass tube. When in operation the 
valve at the bottom of the glass gauge is 
opened. The valve on the top of the glass 
gauge is cracked just enough to feed 
about 20 drops per minute, unless a slower 
rate of feeding is required. 

A pressure equalizing tube made of one- 
fourth-inch pipe and running parallel to 
the longitudinal axis of the liquid barrel 
connects the bottom supporting column 
to the filling tube on top. A one-fourth- 
inch globe valve in the pressure equilizing 
tube is closed while the applicator is be- 
ing filled with liquid odorant, but is opened 
during the drip feeding process. The ap- 
plicator is attached to the blowdown on 
the low-pressure delivery side on the out- 
side of the town border metering station. 
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Consider Texas’ 


“COASTAL 


cities in this rich region... . 
for industrial development. 


and water—are unsurpassed. 


from our pipe line for fuel. 


Houston Pipe Line Co., Houston, Texas. 





Wie. 


CORRIDOR” 


Manufacturers of equipment for the petroleum industry 
can profit from a location in one of the towns or small 
rich in resources, and ripe, now, 


You can sell in Houston, oil capital of the U. S., all up and 
down the Gulf Coast, in Oklahoma, and in the booming 
fields of West Texas. Transportation facilities—highway, rail 


And throughout the Corridor, you'll have natural gas 


Write for detailed information, or come down and 
let us show you around. Address: Research Dept., 





4 





Your advantages in Texas 
Coastal Corridor: natural gas for 
fuel; a variety of natural resources; 
intermediate chemicals from Hous- 
ton and Corpus Christi; a fine cli- 
mate; deepwater and intracoastal 
shipping, railways, highways; na- 
tive born workers; markets; and the 
best industrial neighbors you could 
ask for. 


HOUSTON 
PIPE LINE CO. 


Subsidiary of Houston 
Oil Company of Texas 


Wholesalers of - 
Natural 

















THE RIGHT TEAM FOR 
EFFICIENCY 








Le Roi Power Unit— 
Viking Pump Capacity 
140 barrels per hour 







Southern Engine 
& Pump Company makes available 
to you 40 years of “KNOW HOW” in your pumping 
requirements. 


© Complete units and replacement parts at all 
branches. 





TIN & PUMP COMPANY 


MANUFACTURERS * MACHINERY FACTORS * CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi, Texas; Houma and Lafayette, La. 
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The Beaver 41-E Threader 
74 Companion to 


the Beaver 104 Pipe Cutter 


‘mmmwcummene, both are quality tools— 
Li, rugged—dependable- 
{A and low in upkeep cost 











ys ay) With one set of dies the fully 

adjustable 41-E Geared 

Threader threads 21/2, 3, 3'/2 

and 4-inch pipe, no dies to become lost 

or mislaid. Cuts oversize, undersize, 

standard taper pipe or straight conduit 
threads without changing dies. 

1. Fully enclosed gears packed in 
graphite grease, protect impor 
tant parts. 

2. Gear case is made of tough 
semi-steel. Rugged in construc- 
tion—-low in upkeep cost. 

3. Driving pinion’s lower end 
rides in a bronze bushing 
greater strength- smoother per- 


formance. 
4. For 35 years the most depend- 
able 2!/2 to 4” threader made. 


BEAVER PIPE CUTTER, No. 104--2!/2 
to 4”--Automatic knife pipe cutter, for 
use either as a hand-operated or a 
power-driven tool. No loose parts. Fully 
enclosed. Only cutting head revolves, 
driving pinion remains stationary. Cuts 
pipe square without burrs. Rugged 
construction, economical operation. 

You ought to know more about these 
tools. Write for general catalog. 





OOLS 


WARREN, OHIO, U. S. A. 





254-300 DANA AVENUE 
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OFFERS A LINE OF DEPENDABLE 
CONTROLS FOR VARIOUS 
INDUSTRIAL REQUIREMENTS 





The acceptance of Mercoid Controls is 
universal. There is scarcely an industry 
that is not using a Mercoid Control 
somewhere on vital applications in the 
control of temperature, pressure, liquid 
level, mechanical operations, etc. 

The reason is based on their record 
for dependable operation and long serv- 
ice. They are easy to install and adjust. 

The hermetically sealed mercury 
switches used in all Mercoid Controls 
are dust, dirt and corrosion-proof, thus 
assuring positive performance under 
all operating conditions. 

Herewith are brief notations of some 
of the items in the Mercoid line. There 
are a multitude of applications too 
numerous to mention. 








4 

j 

5 

i 

‘ 

‘ 

5 

J 

j 

i 

i 

J 

J 

] 

i 

J 

i 

i 

| 

! 

} 

J 

! 

j 

j 

j 

i 

j 

j 

REMOTE STEM TEMPERATURE H 

CONTROLS t 
For control of liquids or gases, 

such as air, oil, water, paraffin, } 

glue or distillate vapors and many j 

other industrial applications. A j 
heavy gauge Bourdon tube is em- 

ployed which is actuated by the J 

expansion of volatile liquid within j 

the remote bulb. The control is j 

equipped with convenient out side j 

double adjustments. j 
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PRESSURE CONTROLS 
Available for numerous indus- 
trial applications. They are 
equipped with Bourdon tubes 
and have outside double adjust- 
ments which eliminate guess- 
work when setting controls. In- 
dicators show the operating 
range on the calibrated dial. 
Available in many pressure 
ranges for direct or remote con- 
nections. 


Write for Mercoid Catalog No. 600A 
It contains a lot of control information. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 
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now to—Make Portable Tester 


A meter prover mounted on wheels 
which may be moved to various places 
around the plant, yet be kept out of the 
way in a separate building, can be con- 
structed by the plant welder. 

The frame is a war surplus bomb con- 
veyor stripped down to the wheels and 
frame. The tank is then set on the tri- 
angular base and the top coned in to the 
measuring section in the usual manner. A 


| gauge glass is mounted on the side of the 


small neck so that the zero reading is 


| centered with the lines above and below 








showing the number of gallons that the 
meter is over or under. A lever on top of 
a support permits the valve to be shut 
when the tank reaches the zero point. This 
support also holds the hose which is trans- 
ported with the prover. 

An automobile jack is inverted and the 
base is welded to the bottom of the frame 
near each wheel. When the prover has 
been spotted, the jack is run down until 
the gauges on the tank show level. By 
using the top of the jack against the 
ground, a larger bearing surface is ob- 
tained. 

An observer may check the gauge glass 
reading by climbing on the steel ladder 
mounted on the side of the measuring 
vessel. This ladder is made of onc-inch pipe 
and welded in the shape shown. The gauge 
neck of the meter prover supports the upper 
railing of the ladder and extension tabs 
welded to the 
vertical runs. 


vessel walls support the 














per cent of the total. 


operate. 


411 North Broadway 





ON TOP in our field! 


Nueces, San Patricio and Karnes counties—all in 
South Texas—produced approximately 2,421,647 
barre!s of crude in July, 1950. 

Of this volume these companies produced, pur- 
chased and pipe-lined 1,025,381 barrels, or 42 


it was gathered, transported, terminaled and 


marketed through our own facilities, a fact which 
demonstrates our leadership in the fields where we 


Southern Minerals Corporation 
Southern Pipe Line Corporation 


Corpus Christi 
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For Pipeline 
Construction 


ANYWHERE 


Sheehan has the equipment 
—the men—the experience 
of many jobs successfully 
completed. For your pipeline 


construction, call Sheehan. 


HEEHAN 


PIPELINE CONSTRUCTION CO. 
TULSA, OKLAHOMA 


John B. Sheehan, General Manager 
Robert D. Sheehan, Supt. James H. Nolan, Supt. 


XW YY N 
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omplete Corrosion Prevention 
Sales and Service 


In addition to outstanding corrosion preven- With adequate stocks maintained at Hous- 
tion materials, JAMES E, MAVOR _COM- ton. . . plus the advantage of our suppliers’ 
PANY offers you the services and facilities of strategically located manufacturing plants 


an experienced organization for the solution 


; meee we can make prompt shipment in any 
of your pipe line corrosion problems, tia pane ' 


. . quantities. 
Men who have spent years in corrosion i ; " 
research ... and in the development of Our traffic department “follows-thru” on 
corrosion prevention products ... «re at all shipments . . . our job does not end until 


your service, the materials are applied. 


KOPPERS 


pirmasti¢c «= ey =— Tasco 


Hot Applied Pipe Line Coatings 





Manufactured at: Houston, Texas; 
Woodward, Ala.; East St. Louis, | I.; Asbestos Pipe Line Felt Protective Coatings for 
Chicago, IIl.; Follansbee, West Va.; ‘ : Pipe Joints 

Garwood, N. J Direct from factory shipment ; ; 

; 4 Also stocked at Houston for Stocked at Houston for diate 
Cold Applied Coatings immediate delivery shipment 
Stocked at Houston for immediate 
shipment 


JAMES E. MAVOR COMPANY 


514 M & M Bidg., CApitol-2203 
T. F. P. KELLY 


HOUSTON 2, TEXAS 
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Electric Plants 


nee = 


Model 3CK 
3,000 watts 
A.C. or D.C. 


HEAVY-DUTY PORTABLE 
& STATIONARY MODELS 
Diesel, Gas, Gasoline-powered 


@ ONAN oilfield electric plants 
provide dependable light and 
power for oil field applications. 
A complete range of A.C. and 
D.C. models... all conservatively 
rated for continuous, dependable service helps you 
choose the right plant for the job. Lightweight, 
air-cooled models from 400 to $,000 watts; heavy- 
duty, water-cooled,gas-gasoline-driven plants from 
3,000 to 75,000 watts. Air-cooled Diesel electric 
jants 2,500 and $,000 watts. Water-cooled Diesels 
rom 12,500 to 7$,000 watts, powered by IH 


engines. Write for LZ 
W. ONAN & SONS INC. 


5962 Royalston Ave., Minneapolis 5, Minn. 
LONGER 
THREAD LIFE 


WITH 
* 











COMPOUNDS 


MONEY BACK GUARANTEE 


KANT-GALL @@iu.. 
TOOL JOINT ‘pp 
COMPOUND 







EXCLUSIVE LONG-LIFE 
500-TON DRILL COLLAR 
SPECIAL COMPOUND 


THREE famous compounds—each 
engineered to do certain jobs best! 
Used by drillers everywhere for real 
thread protection against galling and 
washouts. And they know that you 
can always break the joint when 
you use Jimmie Gray Compounds! 


SOLD AT SUPPLY STORES EVERYWHERE 





PETROLEUM DISTRIBUTING CO. 


BOX 203—HOUSTON, TEXAS 
CHarter . 5648 
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How ro—Brace Fire Hose Case 


The foundation supporting the small 
steel case which houses fire hose and spray 
nozzles in a booster station is built with 
the supporting This 


method places the angle-iron support away 


column off-center. 


from the roadway, yet leaves sufficient 
space to allow the housing to be swung 
right or left for use. 

Four short legs are welded to the rec- 


tangular frame of angle iron set on a con- 








crete pier. Footing for the supporting legs 
is made by welding flat pads to the lower 
ends, which then are bolted to the concrete 
pier. Gusset plates are welded to the frame 





so a short riser can be placed near one 
corner where the supply line enters carry- 
ing steam or water. 

A swivel joint is provided so the build- 
ing can be swung through an arc, with a 
similar swivel in the supply line for con- 
necting the house. Thus, the hose can be 
used when the case is turned in any direc- 
tion throughout a half-circle, without dam- 
age to the hose or the doors of the housing. 








NEW & USED PIPE 


W. are pleased to announce that 


we are manufacturer's agents for: 


E. H. EDWARDS COMPANY 


MANUFACTURERS OF WIRE ROPE 
* 


Rasmussen Manufacturing Company 
MANUFACTURERS OF BALL BEARING SWIVEL FITTINGS 


PAGE OIL TOOLS, INC. 


MANUFACTURERS OF THE PAGE SAMPLING VALVE AND 
THEIR SURFACE PETROLEUM EQUIPMENT PRODUCTS 


* 


"The Pipe to Buy is API" 


A. “DUTCH” ZWERNEMAN @ W.H. “BUSTER” BECKER @ CHARLEY WILLIAMS 


VPLS IPP, WNC. 


Phone Blackstone 6658 ® 1311 Esperson Bldg. ® Houston 


—_ 
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THE PLANNING AND CONSTRUCTION of Es ee 2 ~ 
ae ols - : the fabulous TAPline was attended by political ‘ ee” ee 
turmoil that echoed through the corridors of world Teenie 


governments; yet its final completion was almost 
unnoticed. Fewer projects have been confronted by 
more obstacles than the building of this $250 mil- 
lion carrier whose 1068 miles of hard-laid steel will 
change the whole distribution pattern of Middle 
East oil. 


By HENRY OZANNE, Eastern District Editor 


T 
APLINE, the world’s largest pipe 
line, was completed from the Persian 
Gulf to the Eastern Mediterranean 
late in September, but the final weld 
was made in the middle of the desert 
without public notice. There was no 
ceremony, not even a public an- 
nouncement that the giant line at 
last was laid, after three years of 
political turmoil, and an engineering 
and construction job never before 
matched in pipe line history. In fact, 
it was not until ten days after the 
east and west portions of the line 
had been joined at Hashemite, Trans- 
jordan, that casual newspaper ac- 
counts told of its completion. 
Sometime in December, after the 
1068-mile line is filled, commercial 
transportation will begin and the 
crude oil of the Saudi Arabian fields 
will flow across the desert to a termi- 
nal at Sidon, Lebanon. This project 
of Trans-Arabian Pipe Line Company 
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TAPline), a subsidiary of the Ara- 
bian-American Oi! Company (Aram- 
co), will cut 5500 miles off the tanker 
run around the Arabian Peninsula 
and will change the whole distribu- 
tion pattern of Middle East oil west- 
ward to the Levant and Europe. 
Before the final bill is paid, TAP- 
line will have cost in excess of $250 
million, will have required 323,000 
tons of steel for its 30-31-inch system, 
and will have an initial throughput 
capacity of 300,000 barrels daily. 
Obstacles beset the project from its 
inception. When the line was first 
proposed, a political storm enveloped 
it in the U. S. because of the sug- 
gestion of Harold Ickes, then Secre- 
tary of the Interior, that it be a gov- 
ernment venture. After the enterprise 
was started as a private project by 
Aramco, long and turbulent political 
squabbles revolved around it in all 
the Arab countries of the Middle 


East. Complex and prolonged diplo- 
matic negotiations were required be- 
fore the signing of construction and 
transit conventions with Syria, Leb- 
anon, Transjordan and Palestine. 
Even as late as mid-1949, after work 
on the line had progressed 100 miles 
from the eastern end, there was still 
political uncertainty about Syrian 
transit rights. 

First field crews for the line reached 
the Saudi Arabian desert in the mid- 
dle of 1947. Construction was to 
begin at both ends simultaneously, 
with International Bechtel, Inc., 
working west from the Persian Gulf 
and Williams Brothers Corp., of 
Tulsa, carrying the program east- 
ward from the Mediterranean. The 
Palestine war changed the plan so 
that the whole westward setup for 
the line was delayed while operations 
began at the eastern end. 

Then the project ran into pipe 
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trouble when the Department of 
Commerce held up export license for 
the steel. Work was delayed three 
months late in 1947 and 1948 until 
pipe shipments were resumed. Then 
changes were made in the route of 
the line, and new construction prob- 
lems were added. However, work got 
in full swing in 1949 and by the end 
of the year about 300 miles of the 
line were laid across the Arabian 
desert. Operations began at the west- 
ern end, and a construction camp 
was set up at the Sidon terminal. 
Steel shipments reached Beirut late 
in 1949 and early in 1950 for be- 
ginning work on the 16 terminal 
tanks, each of 180,000 barrels capac- 
ity. and for the 96,000-barrel tank 
at the first of the westerly pump 
stations. 

Planning and building the line re- 
quired vast purchasing and _ precise 
timing on shipments from the U. S. 
More than 7000 different kinds of 
articles had to be bought for the job, 
many of which had to be shipped 
half a year before they were required 
for actual use. While work was to 
be confined to the eastern end of the 
line, ships brought material, equip- 
ment, supplies, food and personnel to 
the port of Ras el Misha’ab, 12,000 
miles from the Pacific Coast and 165 
miles distant from the TAPline base 
camp. This camp, first laid out in 
1947, grew in six months to a small 
town with all the conveniences of 
modern living. At the port itself a 
huge skyhook was installed to move 
freight from vessels and carry it 
more than two miles to shore. In the 
two years until October, 1949, a total 
of 165,000 tons of freight had been 
unloaded at Ras el Misha’ab, includ- 
ing 3950 miles of 30-31-inch pipe. 
Road making, new camp establish- 
ments and the moving of thousands 
of workmen were under wavy at all 
times. . 

Before the middle of 1949 work 
began on the pumping stations, each 
of which was to cost $6 million and 
to be fitted up as virtually self- 
sustaining communities in the desert. 
Each station is surrounded with a 
cyclone fence and has an airfield. The 
line will be powered by five pumping 
units, one of which is a standby 
facility. In all this construction work, 
the daily cargo moved from Ras el 
Misha’ ab often amounted to the load 
ot a full freight train. By the end 
of 1949 there were 500 Americans 
and 1300 Arabs at work on the proj- 
ect, but at the peak of the program 
the forces were almost double these 
numbers. 
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By E. E. BARBERII 


Assistant Professor, College of 
Petroleum Sciences and Engineering, 
University of Tulsa 


THE AUTHOR traces in de- 
tail the development of Eastern 
Venezuela’s petroleum re- 
sources from the time of the 
Guanoco discovery in 1914. 
The growth of the industry 
there is attributed in part to 
laws hospitable to foreign 
capital. 


arn Venezuela comprises 
the states of Anzoategui, Monagas, 
Sucre, the Territory of Delta Ama- 
curo, and Nueva Esparta. Sucre was 
the first to be counted as an oil pro- 
ducing state, though its supremacy 
was short lived. At present, Anzoate- 
gui leads as the most important oil 
producing state in Eastern Venezuela. 
Based on 1949 figures, it is capable 
of a daily production greater than 
200,000 barrels. Monagas is in second 
place and is capable of producing 
more than 150,000 barrels daily. In 
third place is the state of Guarico, 
which, geographically speaking, does 
not form part of Eastern Venezuela; 
nevertheless, from a geological view- 
point, and by oil custom and usage, 
it is considered so. Guarico’s daily 
output has not been fully tested. Dur- 
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Drilling on the Barbacoas Concession, near El Sombrero, Guarico state, Eastern Venezuela 


ing 1949, the daily production 
reached 16,500 barrels, but until re- 
cently the Guarico area did not have 
pipe lines to the Caribbean Sea. 

The Territory of Delta Amacuro is 
in fourth place. During 1949, its daily 
production reached a postwar high of 
11,700 barrels. There are only two 
producing fields in the Delta region: 
Pedernales, the first to be discovered, 
and Tucupita. The state of Nueva 
Esparta, off the coast of the state of 
Sucre, produces no oil and the search 
in this area has been negligible. First 
attempts to find it were carried out in 
1940 and resulted in the abandonment 
of two medium depth wells. 

Eastern Venezuela is capable of 
producing about 380,000 barrels of 
crude daily. This figure represents, 
approximately, 27 percent of the total 


daily production of the entire country. 
Eastern Venezuela covers about 
74,046 square miles and has a popu- 
lation well over 900,000. Its daily pro- 
duction approximates Oklahoma’s. Its 
area corresponds to Nebraska (77,237 
square miles), and its population is 
about 500,000 less than that state. 


The Orinoco Basin 

Eastern Venezuela has within it 
the Orinoca Basin, one of the promi- 
nent oil producing regions of the 
world. The Orinoco Basin is outlined 
on the north by the Coastal Range; 
on the east by the Atlantic Ocean 
and the Gulf of Paria; on the south 
by the Orinoco River; and on the 
west by the western part of Guarico. 
The basin covers the undulating and 
rolling plains, or Llanos, of the oil 
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Venezuelan employes of Socony-Vacuum Oil Company crossing a lagoon with geophone cables. Photo illustrates difficult terrain in Orinoco Delta region. 


producing states of Eastern Vene- 
zuela, and also the swamps of the 
Orinoco Delta. From east to west this 
oil region extends about 380 miles, 
and from north to south it averages 
110 miles. 

The approximate size of the Ori- 
noco Basin is 26,652,000 acres. At 
present the concessions granted to oil 
companies in Eastern Venezuela 
amounts to 9,118,158 acres. 


First Oil Field 

While oil companies established in 
Western Venezuela were carrying out 
their exploratory and development 
work around Lake Maracaibo, the 
New York and Bermudez Company 
secured in 1910, from the Venezuelan 
Government, a concession to explore 
for oil and mine asphalt in Guanoco, 
state of Sucre. 

The Guanoco asphalt lake proved 
to be one of the largest asphalt de- 
posits in the country; and its discov- 
ery in 1914 was the first oil field to 
be accredited to Eastern Venezuela. 
Guanoco was a disappointing venture 
for the crude was of very low gravity 
and did not find ready markets. The 
field was shut in during 1931 after 


reaching a cumulative production of 
1,858,415 barrels. 


Quiriquire Discovered 


After the Guanoco discovery, East- 
ern Venezuela attracted the attention 
of the oil companies operating in 
Venezuela and abroad. Standard Oil 
Company of Venezuela spearheaded 
the search for oil and on June 1, 1928, 
after years of reconnaissance and pio- 
neering work, brought in the discov- 
ery well, Quiriquire |, Concession Lot 
23. This well was drilled to 2243 feet 
and produced 438 barrels per day of 
16.3-gravity crude through a half-inch 
choke. 

Quiriquire is at the foot of the 
Coastal Range of mountains in the 
north central part of the state of 
Monagas, about 16 miles north of 
Maturin, capital of the state. The ac- 
companying stratigraphic section de- 
picts some interesting features pertain- 
ing to the producing zones. Quiriquire 
put Eastern Venezuela on the oil 
map, and since its discovery the field 
has been, and will probably continue 
to be for many years, one of the most 
prolific of Venezuela. 

To send Quiriquire crude to mar- 


STRATIGRAPHIC SECTION OF QUIRIQUIRE FIELD 


STRATIGRAPHIC SECTION OF QUIRIQUIRE FIELD 


Formation and Thickness 
AGE Zone Feet 


Description 





Upper Heavy | 0—3300’ 


Oil Zone 
and water. 
Laminated 0—35’ 
Marker 
Pliocene Quiriquire 
Llanos | Formation 
Series Licht Oil 0 
Zone 
Lower Heavy | 0 
Oil Zone 
—Unconformity — 
Green Series 0 
Mice ene 
Upper | 
Unconfermity } 
Monagas Shale} 3800’ 
Mio- } 
Oligo- 
cene 
' 
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Black clay shales carrying good Mio-Oligocene foraminifera. Sand rare. 


Lenticular beds of cobbles, gravels, sands, silts, sandy clays, and clays. 
Generally not indurated. g 
Contains no commercial] oil sands. 


Porous beds carry variable amounts of tar-oil 


| Laminated clay and fine sand, sometimes cross-bedded, commonly lignitic 
and as a rule micaceous. 
the top of the Light Oil Zone and is itself petroliferous. 
reliable marker in the Quiriquire formation. 


In the main part of the field it roughly marks 
It is the only 


1500’ | Lenticular beds of cobbles, gravels, sands, silts, sandy clays and clays, 
Porous beds richly saturated with oil. Producing Section of Quiriquire 


1300’ | Same lithology as Light Oil Zone. Porous beds carry heavy oil and brackish 
| water. Contains no commerical oil sands. 


500’ | Glauconitic shales and sandstones. Locally carries Miocene (?) foraminifera 
| and some reworked Cretaceous species. 
along northern margin of field where it is well saturated with secondary 
oil. Generally watered. Contains no commercial oil sands. 


Generally barren of oil except 


Only one sand known: found at 7405’ well No. Q-73-36. Non-commercial. 
Shale considered source of Quiriquire oil. 


After J. H. Regan—Bol. de Geol. & Min. Julio-Octubre 1938 


Ministeno de Fomento de Venezuela 





ket Standard built an eight-inch, 18- 
mile pipe line to Caripito, on the San 
Juan River. The first shipment of 
crude to this port was made on Octo- 
ber, 1930. From Caripito the crude 
was moved out by tankers. 

During 1932 four producers were 
completed in the Quiriquire field. The 
total number of completions from in- 
ception was 52, of which 48 were 
classified as producers, and Quiri- 
quire’s daily production during 1932 
averaged 13,500 barrels or 282 bar- 
rels per well per day. 

Standard Oil of Venezuela was the 
only company doing reconnaissance 
work and exploratory drilling in 
Eastern Venezuela during 1932. The 
company drilled four wells which re- 
sulted in failures. Two of these wells 
were drilled in the Delta of the Ori- 
noco region and the other two in the 
state of Monagas. The two Mona- 
gas wells were Pirital 1, in the Ce- 
deno district, abandoned at 2723 feet 
as a dry hole, and Orocual 1, in the 
Piar district, another dry hole at 3924 
feet. 

The year 1932 brought to the 
Venezuelan oil industry two impor- 
tant events. First, the U. S. imposed, 
effective in June of that year, a tariff 
on Venezuelan crude imported into 
continental U. S. This tax amounted 
to one-half cent per gallon on crude, 
and 2% cents per gallon on refined 
products—gasoline and kerosene. The 
other event was the acquisition by 
Standard Oil Company (N. J.) of all 
the foreign properties of the Pan- 
American Petroleum and ‘Transport 
Company. The properties involved in 
the transaction included those of the 
Lago Petroleum Corporation and sub- 
sidiaries in Venezuela, such as the 
Maracaibo Lake tanker fleet consist- 
ing of 21 vessels and the large refinery 
at Aruba, Dutch West Indies. By 
1933, Quiriquire had many facilities 
to take care of the development and 
exploitation programs. Gas repressur- 
ing was started, and a new export ter- 
minal was completed at Guiria, on 
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the Gulf of Paria, state of Sucre. Dur- 
ing 1935, substantial drilling had ex- 
tended the field and by 1936 the total 
proven acreage amounted to 11,000 
acres. Standard built a small refinery 
at Caripito, and by 1937 the capacity 
of this refinery was increased to a 
daily throughput of 20,000 barrels. 
During 1937 and 1938 about 102 pro- 
ducers were brought in at Quiriquire. 
No dry holes were recorded. The field 
potential was estimated at 80,000 bar- 
rels daily during this time but the 
production was never allowed beyond 
68.000 barrels per day. 

The initial casing programs called 
for 1034-inch casing to 350 feet and 
65g-inch combination strings to bot- 
tom. Some wells were cased with 
133g-inch surface pipe; 85-inch in- 
termediate string and 434-inch liners. 

In 1939 Quiriquire produced 26.5 
million barrels of oil, or nearly 76 
percent of all the production of East- 
ern Venezuela. This high production 
figure has so far stood as the record 
production of Quiriquire for any one 
year. By the end of 1939, the field 
had 281 producing wells. Daily well 
production was estimated to be 258 
barrels for that particular year. 

During the war in Europe very lit- 
tle drilling was done in Quiriquire, 
and in the years 1940-42, inclusive, 
production was curtailed somewhat 
due to the submarine menace on 
Caribbean waters. In 1943 the annual 
field production reached a low ebb of 
7,045,491 barrels, just 1,760,000 bar- 
rels more than the all-time low of the 
depression years. 

As the Allies gained control of the 
Caribbean, Quiriquire production was 
increased, and drilling activities ac- 
celerated. By 1947, Creole’s refinery 
at Caripito rated 70,000 barrels per 
day and plans were formulated to en- 
large its capacity to 90,000 barrels per 


day. In 1947 Quiriquire added one- 
half billion barrels of oil reserves to 
Fastern Venezuela, and through May, 
1950, the field cumulative production 
reached 333,782,086 barrels. 


Exploration on the Delta 

The low swamp lands which con- 
stitute the delta of the Orinoco River 
cover approximately 14,800 square 
miles. The high land of the delta area 
proper is hardly 15 feet above sea 
level on the average. 

Exploration parties visited the area 
during the early 1920's, but the first 
direct attempt to drill for oil was car- 
ried out by Standard in 1932. The 
first well, Pedernales 1, resulted in a 
dry hole. The second well, Pedernales 
2, blew out in April, 1933, at 1572 
feet with an estimated flow of 5000 
barrels daily of 18-gravity crude. 

The Pedernales discovery brought 
about increased geological activity 
and field reconnaissance work was ac- 
celerated throughout Eastern Vene- 
zuela. New. concessions were mapped 
and the arrival of new companies fol- 
lowed. 

Oil exploration and development 
work in the Venezuelan Delta region 
follows the same pattern and offers 
the same bottlenecks as in South 
Louisiana. The lowness of the terrain 
and the floods, brought about by the 
Orinoco River during the rainy sea- 
son, make operations difficult. Prac- 
tically all transportation is by water- 
borne vehicles, since the delta is com- 
posed of very small islands which 
form a network of 36 main river trib- 
utaries and hundreds of short, shallow 
and narrow channels. 

At the close of 1935 and during 
1936, exploration parties representing 
Standard Oil (Creole Petroleum Cor- 
poration), Venezuela Gulf (Mene 
Grande) Oil Company, Venezuelan 





Socony-Vacuum tanker “Camp Namanu,” capacity 130,000 barrels, loading crude at Puerto 
de la Cruz, largest terminal in Eastern Venezuela. 
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Petroleum Company and the Carib- 
bean Petroleum Company (Shell) 
were busy on the delta, and in the 
states of Monagas and Anzoategui. 
The wildcats drilled in Monagas were 
spearheaded by Creole. Out of 7 
drilled, 4 were abandoned and 3 were 
carried over into the following year. 

During 1935 the new Hydrocarbons 
Law of Venezuela went into effect 
and the Venezuelan Government can- 
celed all delinquent concessions and 
permits covering nearly 12 million 
acres. Pantepec Oil Company and 
Creole entered into an agreement 
for exploration and development of 
650,000 acres of prospective oil land 
in Eastern Venezuela. These two com- 
panies planned a drilling program on 
a large scale. Another interesting 
transaction effected in 1935 was the 
selling of the Orinoco Oil Fields, Ltd.. 
holdings to Mene Grande Oil Com- 
pany. The sale involved about | mil- 
lion acres. 

In 1936 Eastern Venezuela 
nessed the continued efforts of an in- 
tensive geological and wildcatting 
campaign which for some companies 
was to culminate in great discoveries 
and for others in disappointment. 
Santa Ana | (AM-1) was spudded by 
Mene Grande in February, 1936. This 
well is on the west dome of the Santa 
Ana structure. The surface geological 
work and aerial photography carried 
out by Mene Grande in 1934 was 
the foundation for drilling in the 
Santa Ana-San Joaquin area. Santa 
Ana 1| showed some gas with little oil 
at depths varying from 4000 to 6100 
feet. The well was carried down to 
6207 feet and finally deepened to 
7628 feet in 1947. A test from the in- 
terval 5973-6207 showed that the well 
was capable of producing 12 million 
cubic feet of gas per day and 675 
barrels daily of 54-gravity condensate. 

During 1936, the wildcats in the 
limelight were as _ follows: Mene 
Grande’s Santa Rosa 1, El Tigre 1, 
Santa Ana 1, and Merey 1, all in 
Anzoategui. Pantepec and Creole Pe- 
troleum spudded El Salto 1, Salto 2. 
and Tabasca 1, near Temblador, 
Monagas. Creole was busy with Cha- 
papotal 1, near Orocual 2, Monagas, 
and also with Cotorra 1 (Pedernales), 
Delta Amacuro. The Lago Petroleum- 
Creole and Cia. Espanola de Petroleos 
jointly undertook drilling of Maturin 
1, 2, and 3, and also Terreno Seco 1, 
all in Monagas. Socony-Vacuum Oil 
Company started magnetometer work 
in the state of Guarico and southern 
Anzoategui. Creole increased its ex- 
ploratory work and sent seismograph 
crews to southern Delta Amacuro and 
southern Monagas. 

During 1937, 


wit- 


Lago (Standard) 
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now fun and Set on a Wwe Line 


Safe, Positive Operation 
Saves Time and Money 


Running and setting a Baker Retainer Production Packer, or a Baker 
Bridge Plug on a wire line provides these important advantages in 
comparison with running on drill pipe or tubing: 











(a) Costly rig time is saved, and wear and tear on tubular goods and 
rig equipment is eliminated. 
(b) There is less likelihood of premature setting. 
(c) The use of an electrical conductor cabie, equipped with a device 
to locate collars, insures setting of the Packer or Bridge Plug in the 
desired section, and not at the joint. 
(d) When the well is to be gun-perforated in conjunction with the 
setting of a Baker Retainer Bridge Plug or a Baker Packer, only one 
set-up is required by the service company. 
(e) More uniform setting is secured than when an upstrain on the 
tubing is required. 
Successful setting of the Baker Production Packer or the Baker 
Wire Line Bridge Plug is accomplished by employing a Baker 
Wire Line Pressure Setting Assembly in which products of 
combustion (whose rate of burning is retarded) are utilized 
for the gradual development of pressure as a controlled 
motive force. This force actuates the Setting Assembly 
\ which sets and packs-off the Packer or Bridge Plug. The 
\ Setting Assembly is then removed from the hole. 


modest ' BAKER OIL TOOLS, INC. 
Model “K” Houston « Los Angeles « New York 
Retainer 


\ 


Bridge Plug 








McCULLOUGH TOOL CO., California, Colorado, Illinois, Kansas 


Louisiana, Mississippi, Montana, New Mexico, Oklahoma, Texas, Wyoming 


PERFORATING GUNS ATLAS CORP., 


Arkansas, Louisiana, Mississippi, New Mexico, Oklahoma, Texas, Canada 


SCHLUMBERGER WELL SURVEYING CORP., Arkansas, Illinois, 


Kansas, Louisiana, Michigan, Mississippi, Oklahoma, Texas, West Virginia 
SPARTAN TOOL AND SERVICE CO., Louisiana, Oklahoma, Texas 
WELEX JET SERVICES, INC., Oklahoma, Texas 
WELL PERFORATORS, INC., Oklahoma 
THE WESTERN COMPANY, New Mexico, Texas 








completed three wells in the Tembla- 
dor field, Monagas. These wells had 
an individual average daily produc- 
tion of 700 barrels of 20-gravity 
crude. Creole-Pantepec started Roble 
1,16 miles northeast of Mene Grande’s 
Santa Ana 1, Anzoategui. Mene 
Grande deepened its Oficina 1, spud- 
ded in February, 1933. The well was 
carried down to 6184 feet and plugged 
back. At 5995 feet the well tested good 
production and it was reported to 
have an initial production greater 
than 2200 barrels daily. 

In May, 1938, Creole spudded 
JMN-1 on the southern part of the 
San Joaquin Dome, Anzoategui, and 
in June of the same year the well JM- 
2 was started on the northern San 
Joaquin Dome. These _ two _ tests 
created a great deal of interest during 
the remainder of 1938. Creole’s JMN- 
| was completed in April, 1939, flow- 
ing 850 barrels daily of 39-gravity oil 
through half-inch choke. In May of 
the same year, Creole completed JM- 
2. The initial potential for this well 
was 1338 barrels daily of 37-gravity 
oil through a 19/32-inch choke. These 
two wells opened the San Joaquin 
oil field in Anzoategui. Meantime, 
a great developmnet was about to 
take place in the state of Monagas. 
Standard spudded Jusepin 1 and 
found oil in September, 1938. The 
well tapped an oil sand at about 4900 
feet and when tested it produced at 
the rate of 750 barrels daily of 30- 
gravity oil. This discovery added more 
importance to Monagas as an oil pro- 
ducing state. Since its discovery 
through May, 1950, Jusepin has pro- 
duced 124,709,075 barrels of oil. 

During this time Pantepec-Creole’s 


1400 


1300 


joint operations to develop the 35,600 
acres of the El Roble concession con- 
tinued as per the agreement entered 
into by these two companies in 1935. 
El Roble | was completed in May, 
1939. This well blew out at 9605 feet 
and it was estimated that during five 
days it flowed 19,000 barrels of 44- 
gravity crude. The well was brought 
under control and reworked. Final 
completion was effected at 8117-8186 
feet. The well produced 805 barrels 
daily through a quarter-inch choke. 
Roble 2 was drilled to 10,009 feet and 
dually completed. This well, at the 
time was ranked as the deepest oil 
producer in South America. The shal- 
low interval, 8312-48 feet, produced 
1816 barrels daily of 42.5-gravity 
crude through a 5/16-inch choke. 


The War Years 

The war in Europe began to have 
its effect on the economic life of the 
Western Hemisphere, particularly on 
the Latin American nations, and the 
curtailment of activities was very pro- 
nounced on those countries, which de- 
pended heavily on oil as an item for 
export. The Scandinavian markets 
and those of Western Europe were 
closed to Venezuelan oil. 

The loss of some of the European 
markets is very noticeable by the cor- 
responding reduction in production 
during 1941-42-43. Furthermore, the 
submarine menace to Allied shipping 
during 1942 and 1943 affected the oil 
production of Venezuela. 

Wildcatting activities for Eastern 
Venezuela during 1940 were centered 
in Anzoategui, Guarico, and Monagas. 

It is significant that in 1940 in the 
state of Nueva Esparta (composed of 
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the islands of Margarita, Coche, and 
Cubagua, off the coast of the state of 
Sucre), the C. A. Yacimientos Petro- 
liferos drilled two holes in Cubagua. 
One was abandoned at 4670 feet and 
the other at 5155. There were 14 im- 
portant rank wildcats drilling in East- 
ern Venezuela in 1940. The most im- 
portant was Socony-Vacuum’s Guario 
1, east of the El Robie and San 
Joaquin fields in the state of Anzoa- 
tegui. Guario 1 was drilled to 8297 
feet and flower 1023 barrels of 40- 
gravity crude per day through a 5/16- 
inch choke. The tubing pressure was 
reported to be 1640 pounds per 
square inch. Another significant dis- 
covery was made in 1940 by Mene 
Grande. Anzoategui LM-1 (Leona, 
Greater Oficina area) was drilled to 
7815 feet and produced 1330 barrels 
per day through a 7/16-inch choke. 

Creole’s SPN-1 (Socororo), in the 
southern part of Anzoategui, between 
Yopales and the town of El Pao, 
drilled to 7155 feet and flowed 116 
barrels daily through a quarter-inch 
choke. 

Oil activity in Eastern Venezuela 
during 1941 was highlighted by the 
discovery of the Guara fields in An- 
zoategui. Guara, discovered by Mene 
Grande, is about six miles northeast 
of Oficina and on a separate structure 
from Oficina. Guara has about 11 
productive segments and the area is 
divided in East and West Guara. The 
importance of this field can be better 
appreciated by noting its marked in- 
fluence on the daily production of 
Anzoategul. 

East of El Roble, Mene Grande 
brought in the Santa Rosa field. The 
structure forms part of the Santa 
Ana-San Joaquin-El Roble Uplift. 
This uplift has the greatest concentra- 
tion of fields in Eastern Venezuela, 
therefore making Anzoategui the east- 
ern state with the greatest number of 
oil fields and the highest volume of 
crude production. 

In Monagas, development work in 
the newly discovered Jusepin field 
was highly accelerated by Creole and 
the surrounding area received much 
attention from the oil companies. The 
Compania Consolidada de Petroleos, 
now Sinclair Oil and Refining Com- 
pany, a subsidiary of Sinclair, discov- 
ered the Santa Barbara field. This 
field is located southwest of Jusepin 
and forms an extension of what is 
called the main Jusepin anticline. 
Jusepin proper, Muri, Mulata, and 
Santa Barbara together are called the 
Greater Jusepin area. Santa Barbara ! 
was drilled to 4325 feet and yielded 
an initial production of 1920 barrels 
daily. 

The early 1940’s brought interest in 
the state of Guarico. Reconnaissance 
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work started in 1941 was followed 
through 1942. The Sociedad Anonima 
Petrolera Las Mercedes (The Texas 
Company) became the first to strike 
oil in Guarico by discovering the Las 
Mercedes field in the western part of 
the state. Las Mercedes is about 30 
miles west of Valle de la Pascua. Mer- 
cedes 2 was drilled to 5586 feet and 
produced 1500 barrels per day. 

While attention was focused on the 
new discovery made by Texas in Gua- 
rico, Mene Grande was making two 
important discoveries in the state of 
Anzoategui. Quiamare 1, in_ the 
northern part of the state, was drilled 
to 9055 feet and resulted in a pro- 
ducer which on initial tests made 685 
barrels daily. The other significant 
development took place in the south- 
ern part of the state where Mene 
Grande’s OM-2 proved the existence 
of a southwest extension of the Ofi- 
cina field. This well was drilled to 
3421 feet and produced 155 barrels 
per day. 


New Hydrocarbon Law 


In March, 1943, the Venezuelan 
Congress passed a Hydrocarbon Law 
that gave the companies the privilege 
of converting their concessions to 40- 
year periods. Royalties on production 
which up to March, 1943, had ranged 
from 7% to 15 percent were uni- 
formly raised to 16% percent. The 
industry agreed to the law and the 
general consensus of the experts was 
that the new arrangements were 
highly satisfactory to both the com- 
panies and the government. 

An accompanying table summarizes 
the concessions under force at present 
in Eastern Venezuela. No new con- 
cessions have been granted since the 
war but there are rumors that the 
government is considering letting the 
companies apply for new acreage at 
a future date. This condition may 
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spring from the fact that new fields 
are harder to find and that a great 
deal of development has already been 
done on the concessions under con- 
tract. The increasing number of pro- 
ducing wells in Venezuela reflects the 
infield drilling and is not a true 
measure of rank exploration work. 
During 1948 and 1949 the number of 
wells abandoned was greater than the 
number completed. 

In 1943 the submarine menace in 
the Caribbean had been brought un- 
der control and plans to increase the 
oil production in the Caribbean area 
were formulated. Therefore, the 
Venezuelan oil industry was geared 
to meet the Allies’ requirements for 
oil. Despite the shortages of mate- 
rials created by war rationing and the 
difficulties of ocean transportation, 
drilling activities in Eastern Vene- 
zuela proceeded at a normal rate in 
some fields. Some areas felt curtail- 
ment of drilling operations and in 
others operations were shut down. 
The war production program formu- 
lated for the whole country shows 
that in 1943 Eastern Venezuela con- 
tributed approximately 20 percent to 
the total oil production of Venezuela, 
and in 1944 this contribution was 
raised to 29 percent. 


Wildcatting in 1944 


Out of 11 wildcats five were suc- 
cessful in 1944 in Eastern Venezuela. 
Guara 20 drilled to 7201 feet and pro- 
duced 495 barrels per day. Guara 21 
drilled to 6805 feet and produced 495 
barrels per day. Yopales YS 11 and 
Yopales YS 14 drilled to 5600 and 
+973 feet, respectively, and produced 
50 and 380 barrels daily, respectively. 
All these wells were drilled by Mene 
Grande in the southern part of An- 
zoategul. 

The fifth productive rank wildcat 


was Mercedes 7, in Guarico, and 





hering system and storage tanks in the Guico area 


drilled by SAPLM. No initial produc- 


tion data were reported for this well. 


Auxiliary Projects 


In order to furnish better means of 
communication and accelerate the ex- 
ploratory and development work in 
the different areas under discussion, 
oil companies operating in Eastern 
Venezuela have had to build roads of 
all types at a cost of several millions 
of dollars. 

The central part of Guarico and 
the eastern states were linked by a 
pilot road 160 miles long. This road 
goes trom Puerto La Cruz, Anzoa- 
tegui, to El Sombrero, Guarico. The 
road was built under agreement be- 
tween the Venezuelan government 
and the oil companies interested in 
exploring in Guarico. In 1945, Creole 
and Mene Grande completed the 
Jusepin-Puerto La Cruz-Barcelona as- 
phalt highway. This road is 70 miles 
long and is a principal link between 
Anzoategui and Monagas. 

The different companies operating 
in Eastern Venezuela make advanta- 
geous use of air transportation and 
there are airfields at Caripito and 
‘Tanblador, Monagas; Barcelona, Ana- 
co, and San Tome, Anzoategvi; and 
Las Mercedes and Calabozo, Guarico. 

Exploratory work in Eastern Vene- 
zuela during 1944 and 1945 was high- 
lighted by the interest shown by The 
Texas Company in the Delta Region. 
and Phillips Oil Company in the state 
of Monagas. The efforts of The Texas 
Company resulted in the discovery of 
the Tucupita field, and Phillips dis- 
covered Mata Grande. In the south- 
ern part of Anzoategui, Socony- 
Vacuum and Mene Grande were re- 
warded by the discovery of the deep 
Nipa field. Nipa 1 was drilled by 
Mene Grande to 9164 feet and pro- 
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duced about 400 barrels per day. This 
well is 13 miles north of Oficina. 
Eastern Venezuela’s busiest year of 
oil development was 1946. The state 
of Guarico received the greatest at- 
tention. Creole, Phillips, The Atlantic 
Refining Company, Pantepec Oil 
Company, Texas and others made an 
all-out effort to explore for and de- 
velop the oil potentialities of the state. 
Wildcats drilled in Eastern Vene- 
zuela during 1946 totaled 33 and of 
these 25 were dry holes. Two were 
classified as gas wells and two more 
had oil shows of minor importance. 
Four were successful, making it, ap- 
proximately, one producer to 5.4 wild- 
cats. In 1944 the count was one pro- 
ducer for every 1.2 wildcats. 
In the state of Anzoategui, 


Mene 


Grande’s La Ceiba 1 was completed 
in March, 1946, at 9244 feet, flowing 
360 barrels per day through quarter- 
inch choke. The most significant pro- 
ducer brought in during the year was 
Caico Seco 1, again in Anzoategui, by 
Mene Grande. Caico Seco 1 was 
drilled to 8515 feet and showed pro- 
duction from the Oficina sand. The 
well was tested through the perforated 
interval 5686-757 feet and produced 
515 barrels daily of 49.7-gravity crude 
through quarter-inch choke. The third 
successful well, also in Anzoategui, 
and brought in by Mene Grande, was 
GM.-4. This was an extension and was 
dually completed. Through the per- 
forated intervals 5709-27 and 6270-80 
feet, the well flowed 731. barrels 
through a quarter-inch choke. The 





upper zone produced 38.5-gravity oil 
and the lower zone 36 gravity. This 
well is seven miles north of the main 
Oficina field. 

In the state of Guarico, Atlantic 
and Pantepec’s Tucupido | was drilled 
to 6855 feet and resulted in a pro- 
ducer. Initial production yielded 432 
barrels of 40.9-gravity crude per day 
through three-eighths inch choke. 

Exploratory drilling carried out in 
Monagas and in most of Guarico 
proved unsuccessful. In Guarico, 
Creole’s disappointment in its Barba- 
coas Concession, near El Sombrero, 
cut down heavily on exploratory drill- 
ing. Other companies reduced their 
drilling programs for the area in 1947. 

Field and extension drilling ac- 
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@ Thick mud endangers any drilling operation. Viscous, high-gel-strength 
drilling fluid causes swabbing and retains gas and cuttings. It multiplies the 
danger of stuck pipe and blowouts. It menaces every drilling operation. 
Drilling through mud-making shales and clays, and entraining of sand 
and cuttings will thicken mud to the danger point unless preventive or 
remedial measures are taken. More and more operators find that Baroid’s 
two new organic mud thinners, Carbonox and Tannex, give the most effec- 
tive solution to thinning poblems. 
Furthermore, these two modern thinners will not lump or cake, or dete- 
riorate in storage, regardless of the weather. - 





*CARBONOX: 


An organic, non-hygroscopic drilling mud 
thinning compound. Carbonox resists salt con- 
tamination and works well in either normal or 
high-pH drilling muds. Carbonox requires less 
caustic soda than does quebracho. Otherwise 
it can be used like, and for the same purposes 
as, quebracho. 


TANNEX: 


An improved quebracho drilling mud thinning 
compound, It will not lump or harden in stor- 
age or use. Tannex is used exactly like ordi- 
nary quebracho, and with the same amount of 
caustic soda as used with quebracho. 


*Carbonox is also the emulsifying agent in the new 
highly successful Baroid Emulsion Mud. Your Baroid 
service engineer will tell you all about these products. 
Or fill out and mail the coupon below. 


| Baroid Sales Division, Department 2 
P.O. Box 2258, Terminal Annex, Los Angeles 54, Calif. 


Send me detailed information on CARBONOX and 


Ak Your Bawa, Mun | _— Pre ary ne pr ry 


| Company Title 
about there | Sree 
eee 
| = State 


. ATIONAL LEAD COMPANY 
BAROID SALES DIVISION evap pn Pag 
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counted for the most important devel- 
opment carried out in Eastern Vene- 
zuela in 1947. Deeper drilling in 
Quiriquire added more than one-half 
billion barrels of oil reserves. During 
the year 46 wells were completed in 
the Quiriquire field. 

Operations were resumed in 1947 
in Pedernales, which had been com- 
pletely shut in during the war. Also 
Temblador witnessed reactivation and 
it was estimated that about 100 wells 
would be needed to complete develop- 
ment of the area. 

Socony-Vacuum built a 102-mile, 
12-inch pipe line from the Guico- 
Nipa-Guario area in southern Anzoa- 
tegui to Puerto La Cruz on the Carib- 
bean. The Anaco pump station of this 
pipe line is capable of pumping 2400 
barrels of crude per hour. SAPLM 
(Texas) completed 157 miles of 16- 
inch line from Las Mercedes, Guarico, 
to Puerto La Cruz, thereby giving the 
Guarico area its first and only outlet 
to the sea. 

In 1948, three discoveries were 
made in Anzoategui. These were, Fria, 
Chimire, and El Toco. Creole, Mene 
Grande, and Socony were drilling in 
the Chimire field. 

During the year Creole closed its 
Guina terminal which was built in 
1933 to take care of the crude coming 
from eastern Monagas, since large 
ocean tankers could not pass through 
the Maturin bar, on the Gulf of Paria. 
The reason for closing the terminal 
was that the dredging of the Maturin 
Bar provided sufficient depth for ves- 
sels traveling on the San Juan River 
up to Caripita. During its time of 
service the terminal handled about 50 
million barrels of crude. 

In 1948, practically all companies 
in Eastern Venezuela had curtailed 
their exploratory, semi - exploratory, 
and development drilling somewhat. 
Mene Grande formulated plans to 
expand existing facilities at San 
Tome and to build a 40,000-barrel 
refinery near Puerto La Cruz. The 
refinery has a cracking (polyform) 
capacity of 9000 barrels per day, and 
is under the management of Vene- 
zuelan Gulf Refining Company. 

One of the most important discov- 
eries in 1949 was the Jose Ruiz field, 
near Valle de la Pascua, in Gua- 
rico, by Venezuelan Atlantic Refining 
Company. Through May, 1950, the 
cumulative production for the field 
reached 900,000 barrels. For the first 
five months of 1950 the daily average 
production amounted to 4700 barrels. 

Phillips Petroleum’s San Rogue 
field is one of the most important dis- 
coveries made in Anzoategui during 
the most recent years. The Phillips 
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Hout the reuthor 


E. E. BARBERII was born in 
Tucupita, Delta Amacuro, Vene- 
zuela. He is a petroleum engineer- 
ing graduate from the University 
of Oklahoma, 1944, and during 
summer vacations he worked in 
the Oklahoma and Kansas oil 
fields. In 1944 he returned to 
Venezuela and joined the petro- 
leum engineering staff of Creole 
Petroleum Corporation. In 1946 
he accepted a position as field 
engineer with Phillips Oil Com- 
pany in Venezuela. He returned 
to the U. S. in 1947 and worked 
as associate editor of Petroleo 
Interamericano, and at the same 
time attended the graduate school 
of the University of Tulsa where 
he earned his M. Sc. in petroleum 
engineering. At present he is an 
assistant professor in the College 
of Petroleum Science and Engi- 
neering, University of Tulsa. He 
is an Oklahoma Registered Pro- 
fessional Engineer. 


discovery is near San Joaquin, and at 
present 14 wells have been completed. 
An extensive development program is 
under way and wildcat locations, Ara- 
gua | and La Homa |, have already 
been spudded near the San Rogue 
field. 

The San Rogue discovery well 
found four producing zones between 
7740 and 8500 feet. The top zone 
flowed 1500 barrels of 40-gravity 
crude per day through a three-eighth 
inch choke from 15 feet of perfora- 
tions. The lower zones tested 500, 300, 
and 500 barrels per day through all 
chokes. Since 1949, through May, 
1950, the total cumulative production 
for San Rogue reached 2,073,246 bar- 
rels. The daily production average 
for the first five months of 1950 has 
been 6400 barrels. 

Phillips has announced plans to 
construct a refinery and wax plant in 
Eastern Venezuela, most likely at 
Puerto La Cruz. It is estimated that 





this new plant will be started early in 
1951. Sinclair Oil and Refining Com- 
pany has built a skimming plant at 
Puerto La Cruz. This plant has a ca- 
pacity of 35,000 barrels daily. 


Gas for Industrial Purposes 


During the last two years repre- 
sentatives of the Venezuelan govern- 
ment and the oil companies, together 
with American experts have joined in 
a series of conferences pertaining to a 
detailed study of the possibilities of 
increasing the use of natural gas in 
Venezuela for industrial purposes. As 
a result a new company has been 
formed to supply gas to Caracas and 
other important industrial centers. 
such as Valencia, La Victoria, Mara- 
cay. The company is supported by 
The Atlantic Refining Company, E. 
Holley Poe and Associates and Vene- 
zuelan capital. It is to be known as 
the Venezuelan Atlantic Transmission 
Corporation. Schedule programs have 
already been formulated for the initi- 
ation of the preliminary work. 


The Venezuelan Environment 


From the foregoing it can be seen 
that the development of the oil indus- 
try in Eastern Venezuela, and in Ven- 
ezuela as a whole, has been sticcessful 
because of the favorable environment 
created by Venezuela laws to foreign 
capital. Naturally, throughout the life 
of the Venezuelan oil industry many 
incidents have occurred. Strikes have 
been called to halt operations in order 
that the labor forces could press more 
firmly their demands for wage in- 
creases, shorter hours, or other bene- 
fits. Whatever the grievances, satisfac- 
tory solutions have been found, with 
or without the assistance of govern- 
mental conciliators. 

Some of these halts in operations 
have been politically inspired, and in 
all instances their effects have been 
detrimental to the nation. Venezuela’s 
greatest source of income is the oil in- 
dustr,: therefore, any curtailment of 
production, whatever the reason, is 
bound to be felt nation-wide. 

For years Venezuela has attempted. 
and is finally succeeding, in “Sembrar 
el Petroleo”—‘Sow the Oil.” It means 
that the royalties that the nation re- 
ceives from its oil concessions should 
be invested to develop the agricultural 
resources, livestock, small business, 
waterways, and the general welfare 
of the people. 


ACKNOWLEDGMENT 


The author wishes to express his thanks to those 
who have made available this information on East- 
ern Venezuela. To the oil companies and to the 
Ministry of Fomento of Venezuela, sincere thanks 
for their cooperation in furnishing pictures and data 
for this nes 


WORLD OIL « November, 1950 














MAINTAINED 
THROUGH RIGID 
CONTROLS 


® Every step in the processing of Magcobar is rigidly con- 
trolled in order to produce a uniform, chemically inert mud 
weighting material with a high specific gravity and of the 
correct particle size so as to be easily suspended in mud. 
And Magcobar lowers mud costs because fewer sacks are 
needed. The superior properties of Magcobar are most evi- 
dent in very high weight muds; however, its use will result in 
substantial savings in all muds. Look for the Magcobar Dealer 
sign as your guide to lower mud costs. More than 250 
Magcobar Dealers, conveniently located from Canada to the 
Gulf Coast, are ready day and night to meet your drilling 
mud needs. 


MAGNET COVE BARIUM CORPORATION 


ONE OF THE DRESSER INDUSTRIES 
MALVERN, ARKANSAS HOUSTON, TEXAS 


DRILLING MUD SERVICE 


DEALER 








From deep in the Magnet Cove 
underground mine, Magcobar 
starts to the oilfields as uniformly 
a high quality barium sul- 
ee 
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Then, beneficiated by Magcobar’s own flotation process 
which produces material of exceptional purity .. . 


Magcobar gives high weight, low viscosity muds that can 
be maintained at minimum cost while drilling. 





MAGCOBAR ® MAGCOGEL ® XACT CLAY ® QUEBRACHO ® NOHEEV ® HIGH YIELD DRILLING 
MUD ® TANNATHIN EMULSION MUD ® JEL-OIL EMULSION MUDS ® RED OX LIQUID © FIBER SEAL * 
JEL-OIL BASE MUD ® SALT GEL ® DRISCOSE ® MY-LO-JEL ® SEAL FLAKES ® MAGCO-MICA ® CHEMICALS 
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Trinidad Utilizes Waste 


Gas for Pumping Power 


Beat at practically no cost gives 
an extremely low unit generating cost 
for electricity at the central electric 
power generating station of Kern- 
Trinidad Oilfields, Ltd., Trinidad, 
British West Indies. The electric gen- 
erators are driven by gas engines 
fueled with natural gas from the 
pumping oil wells which the plant 
serves in the southwestern part of 
Trinidad, where most of the island’s 
oil production is located. This gas 
would ordinarily be a waste product. 

The plant was planned for dura- 
bility and economy. It had to be sim- 
ple to operate yet had to be capable 
of giving satisfactory voltage and 
frequency regulation under complex 
and variable conditions. This plant 
furnishes power for oil well pumping, 
water well pumping, machine shop 
operation, and domestic and power 
plant lighting. 

The oil wells served, about 100, 
offer the most serious complications. 
While not unusually deep, some of 
them turn to gas and unbalance the 
entire power system. The well load at 
the generating station may at times 
fluctuate rhythmically when the peaks 
of the pumping cycle coincide on a 
number of wells. 

The station is equipped with three 
six-cylinder gas engines. Each engine 








Left: Interior of the central electric power generating station showing 
the installation of the gas engines and generators. 
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is direct-connected to a 720 revolu- 
tions per minute, 150-KW, 480-volt, 
three-phase, 60-cycle single bearing 
generator. The generator exciters are 
top-mounted and V-belt driven. En- 
gines and generators were supplied by 
National Supply Export Corporation, 
New York, through Neal and Massey 
Engineering Co., Ltd., of Port of 
Spain, Trinidad. 


Regulation Insured 


Even under rather difficult operat- 
ing conditions, good regulation is in- 
sured whether the units are operating 
singly or in parallel. An extra large 
diameter wrought-steel flywheel is 
used, and a hydraulic relay-type gov- 
ernor was installed on each engine. 
Fuel gas pressure is accurately regu- 
lated at the engine, and a voltage reg- 
ulator controls the excitation of each 
generator. 

The increase in flywheel effect is 
obtained by the large diameter and 
correspondingly high rim velocity, 
rather than by excessive weight. High 
bearing loads are thus avoided. 

Current, generated at 480 volts, is 
stepped up to 3300 volts at the station 
and transformed down to the required 
voltage at the various points of utili- 
zation. All lighting is at 110 volts. 


Each engine has a built-in jacket 
water circulating pump and an indi- 
vidual jacket water heat-exchanger. 
Thus, each of the three engines has 
its individual closed jacket water sys- 
tem equipped with surge tank. 

A V-belt driven, raw water pump 
at each engine circulates cool water 
from the cooling tower sump through 
the engine’s jacket water heat-ex- 
changer and back to the top of the 
large atmospheric cooling tower. This 
tower serves all engines. 

There is a shell-and-tube type lubri- 
cating oil cooler, through which the 
jacket water circulates before entering 
the engine jackets, for each engine. 
When the engine first starts, the jacket 
water can warm the oil; when the 
engine has warmed up under load, the 
jacket water circulation cools the oil. 

Each engine has large capacity, by- 
pass-type lubricating oil filters. The 
exhaust silencer is at the outer end of 
the horizontal exhaust pipe, which has 
flexible steel pipe connections to the 
engine manifolds. 

Because this plant operates in a 
tropical climate, the upper part of the 
building’s walls are of wire mesh to 
afford ample air circulation. Oil bath 
type intake air filters are therefore 
mounted directly on the engines. 





Right: Central electric power generating station of Kern-Trinidad Oil- 
fields, Ltd. The station contains 3 gas engines which drive generators to 


supply power for oil and water well pumping, machine shop operation 


and lighting. 
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Heads for Drilling Record 


| is enjoying its most ac- 


tive drilling year, with indications 
that the 20-year record established in 
1949 is to be bettered by about 20 
wells in 1950. On the basis of present 
drilling rates approximately 180 wells 
should be completed in Mexico dur- 
ing 1950, in contrast with 158 during 
1949 and only 80 in all of 1948. 

While 180 completions annually 
may not seem impressive, the figure 
assumes greater significance because 
this will be more wells than were 
completed in the first six years after 
expropriation of private companies 
and will represent approximately 2.5 
percent of all the wells ever drilled 
in the nation. Furthermore, the in- 
creased drilling rate means that by 
the end of 1950, Pemex, the govern- 
ment oil company, will have com- 
pleted about 770 wells since 1938, or 
about 10.7 percent of all the wells 
drilled in Mexico since oil was dis- 
covered in 1901. At the end of 1949 
only 7065 wells had been drilled in 
all Mexico, and the estimate that 180 
wells will be completed this year 
would raise the cumulated total to 
only 7245 wells. 


Success Percentage 


During the first eight months of 
1950 the 114 wells completed in- 
cluded 70, or 61 percent, which pro- 
duced either oil or gas. During 1949 
there were 96 new producing wells 
completed, 60 percent of the 158 
total. The 56 new oil wells completed 
this year have had a combined initial 
production of 29,950 barrels daily, 
while 14 new gas wells have had an 
initial production of nearly 65 million 
cubic feet of gas per day. At the end 
ol August there were 48 wells drill- 
Ing, compared with only 26 at the 
beginning of the year. 

The relatively high percentage of 
producing wells, which is only slightly 
less than the normal proportion in 
the U. §., is due principally to most 
of the wells being drilled in or adja- 
1950 » 
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cent to old producing fields where 
the chances of finding production 
naturally is better than even. 

Among the wells drilled this year 
have been nine which can be classed 
as wildcat or exploratory wells. These 
have resulted in the completion of 
two gas wells and two oil wells. 

None of the producing wildcats 
give evidence of great importance, 
although additional drilling could 
prove them of more significance than 
indicated at present. The most im- 
portant development of the year, due 
to large initial production and the 
probability that the wells will hold 
up better than most of the other pro- 
ducers, is the finding of a new and 
deeper porous zone in the limestone 
on the southeast edge of the Poza 
Rica structure. This development is 
known as the Escolin field. 

The increased drilling rate is due 


to the completion of more wells in the 
Southern (Golden Lane) and Poza 
Rica districts where a larger number 
of wells were completed in the first 
eight months this year than in the 
12 months of 1949. 

The Southern District has ac- 
counted for the largest number of 
completions, with 51 so far this year 
in comparison with 47 during all 
1949. These have resulted in 23 oil 
wells, 4 gas wells and 24 dry holes, 
although only 3 were wildcat tests. 
Most of the completions have been 
in the Alazan field. Estimated daily 
initial production has amounted to 
8210 barrels of oil and 6 million cubic 
feet of gas. There were seven wells 
drilling in the Southern District on 
August 31. 

The Poza Rica area, due primarily 
to drilling in the Escolin field, has 


had 15 completions against seven in 
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1949. Fourteen oil wells had an esti- 
mated initial producing capacity of 
17,545 barrels of oil per day, while 
one gas well had an initial output of 
1 1/3 million cubic feet. Eight wells 
were drilling in the area at the end 
of August. Among the Poza Rica area 
completions this year was a wildcat 
which opened the President Aleman 
field a short distance south of Poza 
Rica. This well had an initial yield 
of 230 barrels daily. 

The Northeastern District, which 
lies immediately south of Texas, had 
only 10 completions in the first 8 
months in contrast with 31 during 
1949. Completions have included 2 oil 
wells, 7 gas wells and 1 dry hole. In- 
cluded in the results was the Mon- 
terrey gas field, roughly ten miles 
south of the town of Reynosa. 


Canadian Crude Line 
In Partial Operation 


Canada’s first major crude oil pipe 
line went into partial operation Oc- 
tober 4, less than six months after 
construction of the 1127-mile Alberta- 
to-Great Lakes system was started 
last spring. 

First Alberta crude ever moved 
eastward to market by pipe line 
started a 439-mile trip from Edmon- 
ton to Regina. E. C. Manning, pre- 
mier of Alberta, turned a valve which 
officially opened the first section of 
the Interprovincial Pipe Line Com- 
pany line. 

More than two years of planning 
and designing went into the line which 
will carry Alberta crude to refineries 





Dallas-Fort Worth Nomads guests at the September meeting were, front row, left to right, 
Tom E. Morton, Halliburton Oil Well Cementing Company; Carl Taylor, Wichtex Machinery 


Company; F. M. Gilmore; James Herrick, Cardwell Manufacturing Company, guest speaker; Hank 


Zoller, Derby Oil Company; Keith Stanhoff, Grand Prairie Rubber Company; and Dan Sable, Riss 
& Company. Second row, J. E. Bauer, International Derrick & Equipment Company; Abbott Sparks, 


The Petroleum Engineer; Hank Davis, Twin Disc Clutch Company; Bill Gibson, Twin Disc; Dan 
Baer, Oil Well Supply Company; and Mike Hazel, Oil Well. Back row, H. E. Bawerman, Grand 


Prairie Rubber; Fred Adamson, Twin Disc; H. K. McArthur, Halliburton; and Tom C. Waldrop, 


Grand Prairie, The Dallas-Fort Worth Chapter has almost tripled its membership since March, 1949. 





FOREIGN GUESTS attending the Tulsa Chapter Nomads’ fall party at the Tulsa Country 
Club were, left to right, William B. Harriman, district geologist, Creole Petroleum Corporation, 
Jusepin, Venezuela; and Walter Parker and N. E. Williams, Arabian-American Oil Company, who 


are in the U. S. to employ personnel for service in Arabia. 
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across the prairies en route to Su- 
perior, Wis., on the western tip of 
the Great Lakes, where tankers will 
receive it for trans-shipment to re- 
finers at Sarnia, Ontario. 

Temporary pumps will move the 
crude to Regina until the Edmonton 
pump station is completed within a 
few weeks. First deliveries of crude 
to Regina refineries were expected to 
reach there by the end of October 
and by the end of November crude 
will be flowing through the next 
336-mile section of pipe to Gretna, 
Manitoba. Deliveries to Superior are 
scheduled to start about the end of 
December. 

When the system is in full opera- 
tion next spring, the line will move 
95,000 barrels of crude out of Ed- 
monton daily. About 70,000 barrels 
daily will continue eastward beyond 
Regina and deliveries to Superior 
will be about 55,000 barrels daily by 
next spring. 


Oil Shortage Discourages 
All-Out War in Far East 


Sinclair Oil and Refining Company 
has completed and placed on stream, 
approximately three months ahead of 
contractual obligations with the Vene- 
zuelan government, its refinery at 
Puerto de la Cruz. The new refinery 
has a daily crude oil charging ca- 
pacity of 35,000 barrels and will proc- 
ess Santa Barbara-type crude into 
gasoline, kerosine, heating oil and 
residual fuel oil. 

The plant is on a site adjacent to 
Sinclair’s crude oil loading terminal 
on Chaure Bay. It will be served by 
a 100-mile pipe line extending from 
the Santa Barbara field northward 
and connecting with other East Vene- 
zuelan producing areas. This pipe line 
system, which has a capacity of 50,000 
barrels of crude daily, will not only 
supply refinery requirements, but in 
addition will provide for continued 
crude oil shipments to the U. S. 


Po Valley Production 
Up Over 1949 Period 


Po Valley crude production reached 
8000 tons (about 7-2/3 barrels per 
ton) for the first eight months of the 
year for an average of 1000 tons per 
month. This compared with less than 
800 tons per month for the same 
period in 1949. 

A further production increase in the 
Po Valley was indicated by the an- 
nouncement that an oil structure had 
ben tapped at about 8500 feet in 
the Ponte Garbese zone, Novi town- 
ship. 


WORLD OIL « November, 1950 














Hydraulic Pulling Tool 





This item supplements 
Hunt Tool Company 
data on pages 2353- 
2384 of Composite 
Catalog, 17th Edition. 





A new hydraulic 
pulling tool is espe- 
cially well suited for 
pulling packers and 
liners in one trip with- 
out putting pulling 
strain on the drill 
string or tubing. It at- 
taches to the bottom of the tubing or drill 
pipe and provides high pulling capacity 
directly above the fish. All strain is taken 
by the tool, and none is transferred to 
the casing string. 

The tool has three parallel operating 
slip segments which set the tool firmly 
in position. After the slip is set, hydraulic 
pressure from a surface pump provides a 
breaking out pull far more powerful than 
the drill string could support. When the 
fish is free, the slip is collapsed and the 
fish is lifted out by the drill string. 

For additional information, write Hunt 
Tool Company, 1945 Cullen Boulevard, 
Houston. 


Hydraulic Coupling 





This item supplements Twin Disc Clutch 
Company data on pages 4796-4799 of Com- 
posite Catalog, 17th Edition. 





A new type of hydraulic drive which 
“dumps” the hydraulic fluid when desired 
to serve as its own master clutch, provides 
a complete disconnect between the prime 
mover and load on such applications as 
drawworks, slush pumps, and some types 
of engine compound drives. 

To act as its own master clutch, the 
Model HUD disconnecting hydraulic cou- 
pling is capable of dumping the hydraulic 
fluid in from one to four seconds, depend- 
ing on the speed of the coupling. 

When a control valve is actuated to cut 
off the oil supply the hydraulic fluid is 
rapidly released into a reservoir through 
four differential pressure dump valves, lo- 
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cated in the outer diameter of the coupling. 
With the hydro-kinetic connection broken 
by the absence of the oil, the engine and 


motor can continue to run_ indefinitely 
without harm to the coupling or driven 
equipment. When the control valve is reset 
to again engage the load, differential pres- 
sure valves on the coupling’s outer diam- 
eter rapidly close, permitting the coupling 
to refill for normal hydraulic coupling 
operation. 

For additional information write Twin 
Disc Clutch Company, 1361 Racine Street, 
Racine, Wis. 


Bulldozer 


This item supplements Caterpillar Tractor 
Company data on pages 1164-1165 of 





Composite Catalog, 17th Edition. 








A new large-capacity, U-shaped bull- 
dozer permits long-haul pushing of loose 
material with minimum end spillage when 
bulldozing straight ahead. Designated the 
8U, the new bulldozer is similar to the 





Save Time—Write Direct 


As a service to readers, all items in 
WORLD OIL include the complete mail 
address of the manufacturer. This 
makes it possible for those desiring 
additional information to write any 
manufacturer without the delay oc- 
casioned by going through offices of 
WORLD OIL, and enables subscribers 
to request specific data in which they 
are particularly interested. 











Caterpillar 8S except for the U-shaped 
blade which necessitates longer push arms. 
The unit is cable-controlled and consists of 
blade, push arms, trunnions, cable, sheaves, 
and sheave brackets. 

Cutting width of the blade is 11 feet, 11 
inches, and it is 45% inches high. Maxi- 
mum lift above ground at the center point 
of the blade is 4712 inches and 54% inches 
at the end points. Limit of blade pitch ad- 
justment is 10 degrees, and maximum 
blade tilting adjustment is 16 inches. 

The 8U has a box-type moldboard con- 
struction, one-inch steel cutting edge, and 
heat-treated carbon steel end bits. It may 
be operated with the No. 24 front single 
drum cable control or the No. 25 rear 
double drum cable control. 

For additional information write Cater- 
pillar Tractor Company, Peoria 8, Ill. 


Junk Basket 


This item supplements 
McCullough Tool 
Company data on 
pages 3137-3172 of 
Composite Catalog, 
17th Edition. 








A crushable finger- 
type junk catcher per- 
mits quicker round 
trips and larger junk 
capacity, the originat- 
ors of a new junk 
basket service claim. 

The basket picks up 
and brings out of the 
hole anything that can 
enter the  fingertype 
catcher. Construction 
consists of only four 
parts: body, outside 
sleeve, catcher, and 
lock ring. The catcher 
threads into the inside 
diameter of the body 
and fits loosely in the 
outside sleeve, so that 
the teeth of both are 
aligned as the unit 
runs into the well. 
The lock ring elimi- 
nates possibility of the 
pieces unscrewing in 
the hole, yet allows 
them to turn freely. 

When the complete 
assembly reaches bot- 
tom, the driller rotates the string 24 
complete turns. This transfers the weight 
of the string from the outside sleeve to the 
finger-type catcher. The fingers, due to 
this weight and rotation of the string, 
crush inwardly and interlock under the 
junk. The interlocked basket holds the 
junk securely while coming out of the hole. 
Circulation drains out between the outside 
sleeve and catcher. 

For additional information write Mc- 
Cullough Tool Company, 5820 South Ala- 
meda Street, Los Angeles 58. 
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Transparent type com- 
plete with gage vaives. 
Used where through 
vision is desired under 
high pressures and/or 
temperatures. 


Tubular glass type, 
extra heavy body of 
special high strength 
alloy iron, shanks 
alloy steel, trim stain- 
less steel, vaives self- 
_ cleaning. 
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Liquid Level GAGES 


REFLEX 
Reflex type complete 
with gage valves. Liquid 
shows black—empty 
space shows white. 
Liquid level is always 
unmistakable. 


TRANSPARENT 


DROP FORGED 
STEEL 


‘Tubular glass type, 
Chrome-Moly tem- 
perature resisting 
steel body, stainless 
steel trim, regrinding 
removable seats. 


ALL IRON 


There is a Penberthy Gage of 
superior quality for every liquid 
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level gage requirement. Gages are 


| saly| F 


_: 4 
PENBERTHY INJECTOR CO. 
Detroit 2, Mich. ; 
Canadian Plant — Windsor, Ontario 
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Portable Steel Derrick 


This item supplements Oil Well Supply 
Company data on pages 3705-3868 of 
Composite Catalog, 17th Edition. 











A new portable steel derrick with a 
streamlined rigging method and important 
safety features, named the 128-B, is erected 
directly from the ground. It is for use pri- 
marily on the higher substructures neces- 
sary for deep drilling and permits more 
elaborate blowout preventer equipment. 

Method of rigging up the derrick is il- 
lustrated. The derrick is raised directly 
from the ground, utilizing both front and 
rear legs and two pivot points. Front legs 
hinge on a shaft at the bottom of the der- 
rick base. When the derrick reaches ap- 
proximately a 23-degree angle from verti- 
cal, rear legs reach floor level and are 
connected to a second shaft which becomes 
the pivot point. Front legs are unlocked 
and raise to the top of the substructure as 
the derrick completes the swing to vertical. 

For additional information write Oil 
Well Supply Company, 2001 North La- 


mar Pallas. 


Compressor 





This item supplements Clark Bros. Company, 
Inc., data on pages 1240-1241 of Composite 
Catalog, 17th Edition. 





Two sizes of the new Clark HLA com- 
pressor are available —an eight-cylinder 
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model of 2000 brake horsepower, and a 
ten-cylinder model of 2500 bhp. The new 
units, which operate at 300 revolutions per 
minute, have a bore of 17 inches and a 
stroke of 19 inches. 

A high compression unit, the HLA has 
the flexibility of cylinder arrangement as- 
sociated with Clark’s HBA line, the com- 
pany states. Vertical power cylinders are 
in line for maximum accessibility, with 
compressor and scavenging cylinders in a 
horizontal position on one side of the 
crankcase. 

Power pistons of the HLA have oil 
cooled heads and oil cooled piston skirts. 
Thrust on the side of the cylinder is ma- 
terially reducing by using long pistons and 
long connecting rods. Power cylinders have 
spiral flow high velocity cooling. 

Compressor piston rods, compressor valve 
seats, valve chair set screws, crosshead pins 
and other parts are induction hardened. 
Separate chain drives are used to drive the 
camshaft and governor. 

For additional information write Clark 
Bros. Company, Inc., Olean, N. Y. 


Trucks 





This item supplements the International Har- 
vester Company data on pages 2537-2540 of 
Composite Catalog, 17th Edition. 





A line of 12 new six-wheel truck models 
ranging in gross vehicle weight from 
22,000 to 45,000 pounds, presents many 
engineering and structural innovations, in- 
cluding a third differential mounted on the 





forward tandem axle; new valve-in-head 
engine; a new steering system; steel-flex 
frame; new transmissions; new bogie-to- 
frame mounting and dual drive axles. 

Four of the new trucks, the LF-170 
series, are powered by the International 
Super Blue Diamond engine which has a 
269 cubic inch displacement and develops 
100.5 maximum brake horsepower at 3000 
revolutions per minute. Its compression 
ration is 613. 

The Super Red Diamond 406, standard 
engine for the LF-190 series, develops 154 
maximum brake horsepower at 3200 rpm. 
Its compression ratio is 6.3. The Super 
Red Diamond 450, standard for the LF- 
210 series, develops 162 maximum bhp at 
2800 rpm. 

For additional information write Inter- 
national Harvester Company, 180 North 
Michigan Avenue, Chicago 1. 
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Announcing | a 
Sectional MAP CABINET 


Especially designed for large map storage space 


ULTRA ATTRACTIVE: Worthy as a companion to any furniture 
in the most deluxe office. 





INSTANT ADJUSTMENT: For any length maps or tracings from 
12" to 54” long. Each well 2” x 2” square, is equipped with 
individual wood slide for map adjustment and index 

SUBSTANTIAL LOCK: Individually keyed. 

6 Inch Base on Bottom Section, $12.50 
Overall Dimensions—And Prices 


CAPACITY WIDTH HEIGHT DEPTH PRICE 
216° 455/,°* 291/4"" 583/4"" $265.00 
108*' 455/g"’ 157/,"’ 583/4"" 165.00 

Above model cabinets accommodate 54-inch maps 

CAPACITY WIDTH IGI DEPTH PRICE 
216°’ 455/g"’ 294" 47"' $242.50 
108"' 455/,"" 157/2"" 47" 140.25 


Above models accommodate 42-inch maps. 

Exterior of cabinets are made of 34"’ five ply beautiful grained hard- 
wood, with mitered locked joints and sliding doors locked on sides 
I r partitions 1/2'" thick, and 14"" slides, all three ply veneer of 


Oak 







1 hardwood or fir. 

YISH OF CABINETS may be had in Walnut, 
V rab Green, Natural or Blond 

All prices are F.O.B. Houston, Texas 
days. 

Other type cabinets designed to suit your needs. Information on request 


PORT CITY CABINET WORKS 


Fixtures and Filing Cabinets 


609 Quitman Street ° Houston 9, Texas ° 


Mahogany, 


Delivery: From ten to thirty 


Phone PReston 0725 





... another reason 
why drillers prefer 














BRAKE LINING 


There’s no grabbing when Standco Lining is used. It has a nice feed- 
off and slight lever pressure controls the heaviest strings of pipe. 


More deep wells have been drilled with Standco 
than with all other blocks combined. 


Be sure Standco No-Smoke Brake Lining is on all your rigs. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive Houston, Texas 
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The 
FIRST NATIONAL BANK 
in Dallas 
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Oil men know they can rely on the 


First National Bank in Dallas 





because they know the First National 
has the long experience in every 
phase of the oil business necessary 
to better petroleum development: 
Come into the First National Bank 
in Dallas and talk over your oil 
loan needs. The First National 
is able to serve, willing to 


serve, ready to serve. 


SPECIALISTS 
IN OIL 
FINANCING 


FIRST sarona sank in Dallas 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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SUPPLEMENTING COMPOSITE 








Venturi Ball Valve 





This item supplements W-K-M Company 
data on pages 4867-4874 of Composite 
Catalog, 17th Edition. 





A new valve for general duty, the 
) W-K-M Venturi Ball Valve, may be used 


for throttling applications in high pres- 
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sure, corrosive or erosive conditions, and 
has straight-line discharge characteristics. 
In the throttling position, the ball presents 
a smooth surface, and non-turbulent flow 
is possible over a wide range without de- 
structive erosion or wire drawing. 

Wide open flow is unobstructed, non- 
turbulent with negligible pressure drop. 
Line contact between ball and seat assures 
tight, absolute shut-off. The ball rolls upon 


WERE STILL 
ON THE BALL! 


. Harrisburg Couplings and Flanges are being 


delivered to the Oil Country in ever-increasing numbers 















e@ DROP - FORGED STEEL PIPE 
FLANGES — Made to A. S. A. 
Threads are per- 
angle, taper, 
superior 


standards. 
fect in height, 
and gauging for 
strength and endurance. Com- 
plete range of sizes and 
types for the oil industry. 


SEAMLESS STEEL PIPE 
COUPLINGS — Manv- 
factured to A.P.I. and 
A.1.S.1. specifications. 
Threaded on special 


machines to assure 
accuracy of form, 
height, angle, and 


lead. Complete range 
of sizes and types. 


Consult our Oil Country Distributors or write Harrisburg for information 


HOUSTON 
LOS ANGELES 


* Henry H. Paris, 


TULSA 


HARRISBURG 
STEEL CORPORATION 


Harrisburg 8 Pennsylvania 
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Distributor, Inc. 
* Howard Supply Company 


Republic Supply of California Jel 


e W. C. Norris, Manufacturer, Inc. TE CAT 


SEE OUR 
CATALOG 
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Custom-Kuilt Quality Products in & Luantity 


Q7 years IN PENNSYLVANIA‘’S CAPITAL 


CATALOG 


M E N T 








and thus seats in a 
distributing 


" 


opening or closing, 
different position each time, 
wear over its entire surface. 

For additional information write fo: 
Bulletin 695, W-K-M Company, Inc., 221 
Roberts, Houston. 


Pipe Line Valve 





This item supplements 
Crane Company data 
on pages 1282-1283 
of Composite Catalog, 
17th Edition. 





Class 600 cast steel 
pipe line gate valves 
in a new line are 
available with either 
flanged or butt-weld- 
ing ends in full port 
or venturi type. Size 
range is 2 through 30 
inches. 

Straight-through 
ports in body and 
straight ports in disc 
provide unrestricted 
flow when valve is 
open. Parallel, double- 
wedging disc seats 
tightly in either open 
or closed position. 

Lubricant in body provides easy oper- 
ation and seat between disc and seat faces. 
Lubricant is retained by spring-actuated 
plates pressing sides of disc. Shoulder-typ« 
screwed-in seat rings do not loosen in 
service. Pressure sealing ‘“O” synthetic 
rubber ring gasket insures permanent tight- 
ness at bonnet joint. Metal-to-metal con- 
tact of bonnet flange faces eliminates need 
for high bolt loads. 

Stuffing boxes are packed with plastic. 
Stem protectors above yoke sleeve protect 
stem threads against dirt and weather. 
One-piece bonnet and yoke permits greasc- 
filled chamber for protection of stem be- 
low yoke sleeve. 

For additional information write Cranc 
Company, 836 South Michigan Avenue, 
Chicago 5. 
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—_another reason 


for Totco on your rig 


With a TOTCO Recorder you have simplicity of 
operation, sustained accuracy in recording, and 
durability. Twenty years on rigs back up TOTCO 
reliability... just a few TOTCO-equipped rigs 
in 1930, a whale of a majority today. 

A major oil company wrote, “99% of our 
TOTCO runs have been okay to be logged.’’ That 
kind of reliability is possible because TOTCO 
is the most dependable, precision-built instru- 
ment in the oil fields—no expense has been 
spared in its manufacture. 

Whenever and wherever you need a drift indi- 
cator, TOTCO field representatives can be relied 
upon to get you what you need when you want 
it. You can depend on TOTCO instruments and 
on TOTCO men—they’'ll both serve you well. 


he SURE you neu Use TOTCO 


YOU CAN TAKE TOTCO READINGS ANYTIME 


Run in and out on measuring line. 


Dropped down drill pipe; picked up with 
core barrel overshot. 


Dropped down drill pipe; recovered 
when bit is changed. 


Run in the Recorder connected to a core barrel 
overshot when picking up a retractable core barrel. 


Run in and out on ordinary sand line. 
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1950 


1949 
1948 


1947 


1946 
1945 


1944: 
1943 


1942 
194] 
1940 
1939 
1938 
1937 
1936 
1935 
1934 
1933 
1932 


1931 
1930 





ecorder 


Technical Oil Tool Corp., Ltd. 
1057 North La Brea Avenue 
Los Angeles 38, Calif. 


Exclusive Distributors: 
California — Republic Supply Company of California 
Domestic — Continental Supply Company 
Canada — Oil Well Supply Company 
Export — Lucey Export Corporation, New York 
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Bringing you the 
romance and color, 


the fabulous story, of 


OIL 





How an oil hunt 
grew into the 
UNION OIL COMPANY 
OF CALIFORNIA 







JUST OUT 


BLACK 
BONANZA 


By FRANK J. TAYLOR 


Co-author of Oh, Ranger! 
and Democracy’s Air Arsenal, contributor to 
Saturday Evening Post and Reader's Digest 


and EARL M. WELTY 
Former newspaper editor 
and magazine contributor 


$4.00 


O OTHER phenomenon has changed the lives of 
Americans more than the Black Bonanza of oil— 
once used only as a cure-all; now contributing hundreds 
of different time and labor saving aids to life at home, at 
work, and at play. Its story—starting in a colorful era 
and reflecting much of the life and spirit of America then 
and since-—is graphically told as a part of this entertain- 
ing account of the early struggles and eventual growth 
of a major oil company. 


272 PAGES--telling of people, places, and events, of 
the real-life problems, adventures, and achievements of 
oil operators, from the early days till now. 


196 ILLUSTRATIONS—picturing wildcatters and 
wells, obstacles, perils, contrasts, technology, progress 
—many facets of oil industry history. 


15 CHAPTERS—1. Black Bonanza. 2. Birth of an 
Age. 3. California’s Black Gold. 4. Free Enterprise on a 
Borrowed Shoestring. 5. Wildcatter’s Paradise. 6. Men 
Against Men. 7. Men After Markets. 8. Of Gushers, 
Dusters, and Gassers. 9. Men Against Millions. 10. Into 
the Second Half Century. 11. Mud-smellers, Rockhunt- 
ers, and Earth-shakers. 12. Man-made Rivers of Oil. 13. 
What’s in a Barrel of Oil. 14. Big Business Is Good for 
Little Business. 15. Prospects Unlimited. 


READ IT 10 DAYS FREE 
JUST MAIL COUPON 


WHITTLESEY HOUSE, Division of 
McGraw-Hill Book Company, Dept. WO-10-50 
327 W. 41st St., N. Y. C. 18 


Send me Taylor and Welty’s BLACK BUNS ANZA 
for 10 days’ wcenpe a on approval. In 10 days I 
will remit $4.00 plus a few cents delivery charge, or 
return the book postpaid. (We pay for delivery if 
you remit with this coupon; same return privilege. 


Name 





EE ee See 
See 


_Zone__ State. 
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_ WO-10-50 
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This s offer a applies | to U.S.o 
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SUPPLEMENTING 


Shale Shaker 


This item supplements Link-Belt Company 
data on pages 2873-2908 of Composite Cata- 
log, 17th Edition. 











Oil-base mud or other high viscosity 
and heavy muds can be screened at larger 
capacities through smaller openings, with 
minimum loss of mud, with the Model 49 
shale shaker. 

Shear rubber mountings are used, as 
well as a corrosion-resisting coating. Over- 
all rigidity and strength are obtained by 
fabricating the screen deck as a separate 
unit welded to the side plates. 

All metal parts are Zincilated. This 
baked-on corrosion resisting coating pene- 
trates the surface and thus affords resist- 
ance to abrasion and corrosion. 

The shakers are available as single or 
dual units, with or without intake mud 
boxes, in a range of sizes and modification 
to suit any operating conditions, pump 
capacities, flow line, mud flume arrange- 
ments and type of power. 

For additional information write for 
Book 2336, Link-Belt Company, 307 North 
Michigan Avenue, Chicago 1. 


Utility Drill 


This item supplements Gardner-Denver Com- 
pany data on pages 1770-1777 of Composite 
Catalog, 17th Edition. 








A new lightweight utility drill for plant 
maintenance has a complete kit of drill 
accessories, including a 14-inch drill steel 
and three assorted-size rock bits, a star 
drill adapter and 25 feet of air hose. 

The S17, a self-rotating pneumatic ham- 
mer drill, weighs only 19 pounds. It drills 
either concrete, brick or stone with stand- 
ard drill steel, and a star drill adapter ac- 
commodates standard star drills. A stop- 
rotation feature converts the S17 to a 





COMPOSITE 


PM EN T 


CATALOG 





lightweight chipping hammer or pick. 

For additional information write Gard- 
ner-Denver Company, 100 Williamson 
Street, Quincy, II. 


Casing Mill 


This item supplements A-1 Bit & Tool Com- 
pany data on pages 97-120 of Composite 
Catalog, 17th Edition. 








With the new eccentric guide casing 
mill many jobs can now be handled that 
were heretofore exceedingly difficult or 
impossible, manufacturers claim. 

As with the multi-knife mill, circulation 
is always maintained and a positive signal 





P CONNECTING SUB 














of cutting through is given by a sudden 
drop in mud pump pressure. Previously, 
when milling started by drill stem rota- 
tion, only that portion of the knives edges 
resting directly on the casing was doing 
the cutting. The new eccentric guide op- 
erates within the casing, turning more 
slowly than the knives. The guide causes 
the path of rotation to be slightly off- 
center, or eccentric. This causes the rota- 
tion path of the knives to be eliptical. The 
eccentric rotation forces the knives to cut 
the casing with a slicing or sawing action, 
utilizing the full cutting edge of each knife. 

For additional information write A- 
Bit & Tool Company, P. O. Box 2133, 
Houston 1. 
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THESE FOUR ADVANTAGES OF 
TOL CORROSION 
ta INHIBITOR 


SAVE TROUBLE AND MONEY 












KONTOL does not complicate the treatment of 
oil field emulsions. Emulsions from Kontol-pro- 


tected wells respond readily to routine demulsi- 


fication measures. 





KONTOL does not form precipitates which may 
plug tubing, producing formation or water dis- 
posal wells. It does not raise the pH of the brine, 











KONTOL is simple and economical to use. 





RS 
Meubad SS \\\ 55) 


No elaborate mechanical devices are necessary. 








LUBRICATION . Kontol is easily pumped, lubricated or dumped 





into the well annulus. 





- 






























injected 7 age 
Konto { 
HOUID aA Nt 
g | vf YH : KONTOL mixes with the well fluids and adsorbs 
y yt to the surfaces of the pumping equipment. The 
Kontol film resists attack by corrosive elements, 





materially increasing the useful life of rods, cas- 


ing, pumps and tubing. 








For complete 
information or 
literature on 
KONTOL, ask 
your Tretolite 
Engineer or 
get in touch 
with 


K 50-1 
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TRETOLITE COMPANY 


O Uanupacturtng Chemists 
ST. LOUIS 19, MISSOURI * LOS ANGELES 22, CALIFORNIA 


CHEMICALS FOR THE 


PETROLEUM INDUSTRY Corrosion Inhibition + Scale Prevention + Paraffin Removal 
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| Dehydrating + Desalting - Water De-oiling 
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The Model P-2 precision electronic po- 
tentiometer takes potential measurements 
on high impedance electro-chemicals cells 
or electronic tubes and circuits. The in- 
strument is suitable for the measurement 
of potentials from 0 to 3 volts in three 
ranges. Current flow in the measured cir- 
cuit is less than 10 amperes, so that the 
instrument is suitable for use with glass 
electrodes. 

A built-in standard cell, combined with 
0.1 percent potentiometer and dual range 








Save Time—Write Direct 


As a service to readers, all items in 
WORLD OIL include the complete mail 
address of the manufacturer. This 
makes it possible for those desiring 
additional information to write any 
manufacturer without the delay oc- 
casioned by going through offices of 
WORLD OIL, and enables subscribers 
to request specific data in which they 
are particularly interested. 











dial, provides an accuracy of +1 millivolt 
plus 0.1 percent. The P-2 has a compara- 
tive accuracy of 0.05 pH units. 

For additional information write South- 
western Industrial Electronic Company, 
2831 Post Oak Road, Houston 19. 


Stabbing Board 


The new safety adjustable stabbing 
board is designed to overcome present 
hazards to derrick men as well as to save 
time in greasing the traveling block, re- 
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stocked and distributed by 


OIL WELL SUPPLY CO. 


Branches Serving All Oil Fields 


In high or low 
pressure, extreme- 
ly high tempera- 
ture or corrosive 
piping conditions, 
CATAWISSA 
HOT FORGED 
STEEL UNIONS 
are maintaining 
their long-stand- 
ing reputation for 
sure-fire piping 
dependability! 


CATAWISSA PERFECT SEAL UNIONS are designed and 
produced for dependable, long-life service under the 
severest piping conditions—made with hand ground 
seats that require no packing and feature Catawissa’s 
Ball-To-Angle seat design which gives 
a PERFECT SEAL even when the pipe is 
not in alignment! 
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pairing the swivel and making drill stem 
tests easier and quicker. 

The board is pulled through the V door 
of the derrick where it can be fastened 
to right or left by using six V or J bolts 
to the third and sixth girts. It is easy to 
operate: By pressing a button marked 
“Up” or “Down” the derrickman can 
raise or lower the platform to any desired 
position on the track, which is about 25 
feet long and crosses four girts. This gives 
him a working range of 18 to 45 feet for 
setting casing and saves from three to six 
hours in running a 6000- to 12,000-foot 
string of mixed length pipe. 

The platform is floored with expanded 
metal for safe footing and is provided with 
36-inch uprights at each corner which 
support the chain and hand rails. As addi- 
tional precaution the carriage is equipped 
with automatic safety stops. 

For additional information write Kilgore 
Specialty Company, Kilgore, Texas. 


Gas Booster Unit 


Gardner-Denver Compressors and suita- 
ble power units are combined in the Knight 
Gas booster unit, available in sizes from 5 
to 300 compression horsepower. 

The skid-mounted units may be _ used 
for either inside or outside installation. 





Portable and quickly installed, they never- 
theless have the capacity and performance 
of a permanent installation, the manufac- 
turer claims. 

Automatic safety features permit con- 
tinuous operation without constant super- 
vision. 

For additional information, write Knight 
Manufacturing and Supply Company, 5732 
East Admiral Place, Tulsa. 
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3. SERVICE. To keep Homelite 
Pumps operating continuously, just as 
the day they were first delivered, a 
chain of exclusive Homelite service 
shops extend across the nation. These 
service stations are completely 
stocked and staffed by trained Home- 
lite men who are ready to keep your 
Homelite pumps in top notch condi- 


tion at all times. 








HOMELITFE 
SERVICE 


Se 
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1. PERFORMANCE. Just add it al! up 
... lightweight for easy handling, 15,000 gallons 
per hour, the fastest self-priming possible, a 
guaranteed 28 ft. suction lift, automatic seepage 
control, no trouble with clogging even when 
handling mudand solids... that’s what you always 
get from a Homelite carryable gasoline-engine- 
driven pump that can be set up for operation 
easily and quickly anywhere. 





BIG REASONS 


A HOMELITE CARRYABLE PUMP IS THE 
PUMP TO HAVE ON THE JOB 








2. DEPENDABILITY ... continuous 
trouble-free performance... is the result of all 
the special features that Homelite engineers 
build into their pumps... replaceable abrasive- 
resistant wear plates, a simple five-part seal- 
ing device and impeller that require no grease, 
packing or attention and a non-clogging pump 
body directly attached with no bearings neces- 
sary, to the famous Homelite Gasoline Engine, 
the result of building over 275,000 gasoline- 
engine-driven units this past quarter century. 





STICK TO THE RULE OF THREE 11. Performance 2. Dependability 


pe 


3. Service, and you'll always stick to a Homelite. 


NDAB, 
pe <7 5 


lite Corporation 


1611 RIVERDALE AVENUE, PORT CHESTER, NEW YORK 
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NEW 





EQUIPMENT 

















Model A Trucks 


A complete line of 
Model Atrucks, 
Mack’s Golden Anni- 
versary models, range 
in size from 17,000 
pounds (gross vehicle 
weight), for medium 
duty hauling, to 40,- 
000 pounds (gross 
carrying weight), in 
the tractor-semi 
trailer mode] for 
heavy duty highway 
work. 











' MANUFACTURERS OF 
SPECIAL MILLWORK, 
DISTRIBUTORS OF 
JOHNS-MANVILLE 
BUILDING MATERIALS; 
CURTIS WOODWORK 








FIELD HOUSING WITH 


FINE HOME CONSTRUCTION 





STURDYBILT Houses are designed 
with the occupants in mind. That's 
why they are beautiful in appearance, 
conveniently arranged, and built 
with high quality materials. Their 
fine home look pleases oil field fam- 
ilies, and their comparatively low 
cost appeals to companies that must 
supply field housing for their 


workers. 


Write for information on all types 
of STURDYBILT Buildings for the 
oil fields. 


SOUTHERN MILL & MANUFACTURING CO. 
Tulsa, Oklahoma 





Prefabricated, Demountable Houses 





Models include the A-20, 17,000 pounds 
(gvw); the A-30, 21,000 pounds (gvw), 
for medium heavy-duty hauling; and the 
A-40, ranging in size from 24,000 pounds 
(gvw) to 40,000 pounds (gvw), for heavy- 
duty, long-haulage work. The A-40 in- 
cludes a dumper chassis, a _ six-wheel 
chassis, a highway chassis and a tractor. 

Counterbalanced, electrically case- 
hardened crankshafts, Permafit exhaust 
valve seats inserts of Niferrite, and helical 
case-hardened, drop-forged generator- 
ground timing gears are used in_ the 
Magnadyne engine. 

For additional information write Mack 
Trucks, Inc., 350 Fifth Ave., New York 1. 


















Bottom Hole Heater 


Paraffin, asphalt and other deposits on 
the formation face may be removed with 
the new Parelex electric bot- 
tom hole heater. Utilizing the 
induction principle to generate 
heat in the bottom of the hole, 
this new device may be in- 
stalled on the tubing string 
below the pump. Special cable 
carries electric power from field 
service or generator on the sur- 
face to the Parelex bottom hole 
heater in the bottom of the 
well. Tubing guides protect the 
cable from damage. This cable 
is anchored to the tubing and 
run in the hole with it. Special 
electrical entrance bushings in- 
stalled in a two-inch gas con- 
nection at the casing head 
safely conduct the electrical 
power from the power source 
into the well. 

Operating on the same prin- 
ciple are two other electrical 
heaters for use on oil wells. A 
tubing heater may be placed in 
the tubing string to eliminate 
the deposition of paraffin while 
a flow line heater is also avail- 
able for installation on the sur- 
face to keep the flow line free of paraffin. 

For additional information write Para- 
lex Corporation, 2615 Fannin Street, 
Houston. 


































. 








Graphite Lubricant 


A new durable, graphite, acid and rust 
proof lubricant has been developed for use 
in automobiles, pumping engines, drilling 
engines, gear boxes and compressors. This 
lubricant, which is added to the crankcase 
oil at each oil change, is composed of 
natural colloidal graphite dispersed in oil. 
It contains no penetrant, solvent or chemi 7 
cal and will not dilute crankcase oils. F 














When used regularly the graphite will) 
keep all metal parts covered with a tough] 
graphoid skin. It will not cause plugged OF) 
clogged oil grooves or oil lines, and cannot} 
be removed by filter. The manufacturer) 
claims it will increase power, decrease O87 
and gasoline consumption, prevent carbon) 
formation, eliminate sticky valves, reduce) 
friction, and that it has proven effective > 
engines burning high sulfur content gas 

For additional information, write South 
west Graphite Company, Inc., 9945 Gat 
land Road, Dallas. 4 
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Economy in operating and maintenance,eosts are prime factors 
today. Lufkin has always maifitained an enviable record for low 


© 
— 


operating and ma 
free . . . fora 50 . . . use the Lufkin Line! 





FOUNDRY & MACHINE COMPANY A post card request ‘will 








LUFKIN, TEXAS bring our latest commercial | 
Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole gear catalog More than Py | 
Oklahoma City, Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; 70,000 commercial gears / 1 
Great Bend, Kansas 
have been produced in our 


Lufkin Equipment in CANADA is handled by tates olient 


THE LUFKIN MACHINE CO., LTD. 
14321 108th Avenue, Edmonton, Alberta, Canada 
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LUFKIN - COOPER - BESSEMER is LUFKIN Off FIELD ANO INDUSTRIAL INDUSTRIAL SPEED REDUCERS DIVISION LUFKIN FOUNDRY & MACHINE COMPANY 
ENGINES TRUCK TRAILERS ? AND INCREASERS ° INDUSTRIAL, MILL ANO AUTOMOTIVE SUPPLIES 
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ROLO WELLCHECKERS 





Oil and Gas 


Separators For Engineered Well Testing 
awe 


ie ee 










Rolo No. 12 H-1607 Trailer Mounted. 
Capacity 2000 BPD and 11,500 MCF gas. 
Rolo Wellchecker No, 12 H-1607 has vessel 16” x 7’ x 1200# w.p. code labelled, with 4°’ gas run, manual 
by-pass, automatic water knockout, special sample cocks and thermometer wells. Oil, gas and water are 
removed in separate lines, metered, and then recombined, if desired. 
Made in all sizes to fit any operation, Rolo Wellcheckers are shipped with all controls, piping and 


accessories ready to operate. Rolo Wellcheckers enable the operator to check production daily and to 
secure accurate records for royalties and taxes. See Composite Catalog or write for illustrated bulletin. 


Oil Well Metering Specialists 
MANUFACTURING COMPANY 


BRANCHES: Corpus Christi, Midland, Kilgore, Tulsa, New Orleans, Casper, 
Edmonton, Alta. 
EXPORT OFFICE:R. S. Stekvis & Sons, Inc., 17 Battery Place, New York, N. Y 








Jefferson Malleable Unions 


JEFFERSON Style “A” Unions and 
Style “A” Union Fittings can be 
furnished with Brass-to-lron, and 
lron-to-lron Seats. 


HYDRAULIC PRESSURE RATING 


Sizes Test Pres. OWG SWP 
Ye" thru 2” 40004 15004 500# 
244" 30004 1200# 300# 
3” thru 4” 2000+ 8004 300+ 


Our “Iron-to-Iron seat’ unions are 
highly recommended and especially 
desirable where sulphur content of oil 
is high; also for chemical services 
where acid-bearing liquids or gases require the use of iron fittings. AIR FUR- 
NACE IRON, having a much denser and finer grain structure, gives a depend- 
able and positive seating surface—ASTM-4733-Grade 35018-53000-lb. M.T 





STYLE “A” 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 


71 Gooding St., Lockport, New York 31 Fletcher Ave., Lexington 73, Mass. 
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OTHER NEW EQUIPMENT 





Micro-Barometer 





Reliable indication of minute changes in 
air pressure recorded by a new precision 
micro-barometer is of the utmost impor- 
tance for industrial and military purposes 
in ships, airports, weather stations, and 
laboratories. 

With etched graduations reading to 
1/1000 inch of mercury and accurate to 
one graduation, the micro-barometer gives 
instantaneous readings without the neces- 
sity of corrections for temperature and 
latitude. 

Model PMB-1 has a range extending 
from 24.80 to 31.00 inches of mercury. 
Other ranges are available. All micro ba- 
rometers are furnished with either a wall 
mounting flange or a leather carrying case 
for portable use. 

For additional information write Ameri- 
can Paulin System, Flower and: Washing- 
ton Streets, Los Angeles. 


Spectrophotometer 


A new double beam infrared spectro- 
photometer, the model 21, records di- 
rectly in percent transmission against 
a linear wave length scale on large 
charts. Its speed of scanning ranges 
from 3 minutes to 100 hours for the 
rock salt region. The wave length drive 
speed can be suppressed automatically 
when desired. Time of response varies 
from a few seconds to more than a min- 
ute for full scale deflections. The over- 
all range of the instrument is from less 


than 2 microns to 15 microns in the 
rock salt region. 
Chart scales are uniform from 1 to 


50 inches per micron by integral factors. 
Chart size is about 32x11 inches. The 
instrument is 40 x 22x 20 inches. Ampli- 
fiers and power supplies are external. 


For additional information, write 
Perkin-Elmer Corporation, Glenbrook, 
Conn. 
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pump saddles ride easier... 


WITH TORRINGTON BEARINGS 





















Saddle and equalizer friction and wear are minimized in 
pumping units of American Manufacturing Company of 
Texas by the use of Torrington heavy-duty NCS Needle 
Bearings. 

For one thing, there are many cavities between small 
diameter rollers for retaining lubricant at all bearing 
surfaces. The full complement of rollers also provides max- 
imum load capacity in minimum space for long, trouble- 
free service. 

Where high load capacity, efficient anti-friction oper- 
ation and compact design may benefit your product, 
consult Torrington’s engineers on the application of 
Torrington Type NCS Needle Bearings. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


SPHERICAL ROLLER © TAPERED ROLLER ¢* STRAIGHT ROLLER * NEEDLE ¢ BALL * NEEDLE ROLLERS 
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Steam Hookups 


Steam hook-ups for steam traps, air 
vents, and industrial temperature controls 
are discussed in a revised 64-page manual. 

For a copy of the manual write Sarco 
Company, Inc., Empire State Building, 
New York. 


Conveying Systems 


Applications, special features, and oper- 
ational details of Convair pneumatic con- 
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TOHELP 


... With years of 
oil financing 
experience 


«x 


Capital Funds Over 
$30.000.000 


* Largest in the South * 


veying systems are given in a 12-page il- 
lustrated pamphlet. 

For a copy of this pamphlet write Con- 
vair Corporation, 506 Third Avenue, Pitts- 
burgh 19. 


High Pressure Pumps 


Five-inch stroke multiplex direct flow 
pumps are discussed in a new six-page bul- 
letin, Data Sheet 64-B. The bulletin in- 
cludes information on construction, speci- 
fications and drive requirements. 
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For a copy of this bulletin, write The 
Aldrich Pump Company, Allentown, Penn 


Bottom Hole Cutter 


Applications, operation and _ specifica- 
tions of the new McCullough jet bottom 
hole cutter are described in a new illus- 
trated, two-color, four-page folder, en- 
titled “How Fragmentizing Simplifies and 
Speeds Recovery of Fish in the Bottom of 
the Well.” 

For a copy of this folder, write McCul- 
lough Tool Company, 5820 South Ala- 
meda Street, Los Angeles 58. 


Subsurface Pumps 


A 24-page handbook contains engineer- 
ing data and production calculations ap- 
plicable to all types of subsurface oil well 
pumping equipment. Tables and formulas 
cover the problems of pump displacement, 
efficiency and capacity; impulse factor; 
counterbalance; torque; plunger stroke; 
and pump selection. 

For a copy of this handbook, write The 
Fluid Packed Pump Company, P. O. Box 
64, Los Nietos, Calif. 


Calipering Service 


A technical folder on calipering service 
describes operation of the instrument 
which determines the internal corrosion 
condition of oil and gas well tubing and 
casing. ‘Foundation for Failure” fully il- 
lustrates the casing caliper, which has 30 
independently-operating feeler points, and 
the tubing caliper which has been used 
several years to survey wells under pres- 
sure. 

For a copy of this folder, write Otis 
Pressure Control, Inc., Box 7206, Dallas 


Drilling Rig 


Ideal Type 50-A Consolidated Rig, for 
shallow to medium drilling, is the sub- 
ject of bulletin 336, which describes its 
general air operation, and other engineer- 
ing features. Principal units are separately 
illustrated. 

For a copy of this bulletin, write The 
National Supply Company, Box 899A, To- 
ledo, Ohio. 


Pumping Engines 


A two-color, 16-page catalog contains 
pictures, sectional view, and capacity 
charts on five natural gas engines for oil 
field pumping. Also included are API 
horsepower curves for International en- 
gines. j 

For a copy of Form A-384-NN, write 
International Harvester Company, 180 
North Michigan Avenue, Chicago 1. 


Cathodic Protection 


A new booklet contains data on cathodic 
protection case histories and a discussion 
of the requirements for successful cathodi¢ 
protection. 

For a copy of this booklet, write Elec 
tro Rust-Proofing Corporation (N. J.-), 
Belleville 9, N. J. 


WORLD OIL « November, 1950 














AIR-POWER 
use) and TOOLS 


for all-around best performance on 


PIPE LINE WORK 


JOY Portable Compressors and “Silver Streak” Air Tools make a 
highly efficient, time-and-money-saving team—the most modern units 
you can put on the job. They’re light, compact and easy to handle, yet 
ruggedly built for real heavy-duty service. JOY Portables are available 
in seven sizes, ranging in capacity from 60 to 630 CFM at standard 
pressure. JOY Air Tools feature the exclusive ‘““Dual Valve” that makes 
air do more work, plus cadmium plating for better lubrication, closer 
tolerances, and prevention of rust and scoring. @ Let us show you how 
JOY equipment can reduce your costs, and produce more work per 
man-hour. Write for bulletins, and ask for an actual demonstration. 


PORTABLE Conse 
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SHEETING BACKFILL SPADERS 

DRIVERS TAMPERS JOY M-2, 2 
JOY Q-81,an JOY C-35, an ml tool for 
adaptation of easy tool to wage A 
the K-81 for handle, yet ian whe 
driving wood delivers pow- hardpan, 
or light steel erful blows pest cfroxen 
sheeting. for faster 

tamping. 


wed C2060 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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SPECIALIZING i@ 
MAGNETIC SURVEYS 


for dor 


William M. Barret, Inc. 


lt 
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,IDDENS-LANE BUILDING 
SHREVEPORT, LOUISIANA 





Red Top (Hydrostatic) 
BAILER 


A QUICK, POSITIVE LOAD 
REGARDLESS OF FLUID LEVEL. 
ideal also for fishing small objects—widely 
used for drilling in (completing) wells, and 
for drilling cement or plastic plug overages. 


REYNOLDS conrany, ine 


SHREVEPORT, LOUISIANA, U. S. A. 
Office: 804 Erie St., Phone 7-7511 
if no answer call 2-2023, 7-2149, or 2-5842 
Factory: 2134 Greenwood Rd., Phone 2-2023 
COMPLETE INSURANCE COVERAGE 
Louisiana: 
JENA, Germany Machine Co. 
RODESSA, Republic Supply Ce. 
SERVICE, phone Jack Willhoit, 4662 Lafayette, 
7-7511 Shreveport. 


Arkansas: 
EL DORADO, Cox Supply Co. 
Oklahoma 
OKLAHOMA CITY, Dawson Service Ce., 
Phone 54-7577 
SERVICE, phone 54-7577, Oklahoma City. 


Texas: 
CORPUS CHRISTI. A.S. Baylor, Phone 2-246!. 
BORGER, Nichols Tool Company, phone 350. 
KILGORE, Spain Brothers, phone 2981. 
SERVICE, phone 3, Turnertown; 2981, Kilgore: 
2-8584, Wichita Falls; 350, Borger. 
Mississipg§ 
NATCHEZ, Cox Supply Co. 











STANDCO BRAKE LINING 


Is the driller’s best friend because it 
makes the easiest brake known and 
“feeds off evenly while drilling.’ It 
never scores brake rims. See pages 
3608-3613, Composite Catalog 


Standco Brake Lining Co. 


HOUSTON 





HOUSTON LABORATORIES 
Analytical and Consulting Chemists 


Hydrocarbon Gas Analyses, Reservoir 
Equilibria Studies for Crude and Con- 
densate well, Waters, Brines, Corrosion 
and Industrial Analyses 


Phone CApito| 1319, Box 132, Houston, Texas 
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James W. Foley has been appointed as- 
sistant to the chairman of the board of 
The Texas Company, succeeding James H. 
Pipkin, who has been made general man- 
ager, industrial and public relations. A. W. 
Baucum has been transferred from Hous- 
to fill Foley’s previous position of assistant 
to the vice president, Producing depart- 
ment. 

Foley was graduated from Texas A. and 
M. College in 1932 with a B.S. degree in 
petroleum engineering. After graduation 
he went to work for Texaco in the Man- 
vel field Texas, as a rotary rig helper and 
in 1933 was named district petroleum 
engineer at Laredo. From 1937 to 1940 he 
was petroleum engineer for Bahrein Pe- 
troleum Company at Bahrein Island, in 
the Persian Gulf. Returning to this coun- 
try, he held various posts in the producing 
department, be coming assistant to the 
manager of that department in 1947. In 
1948 he was named assistant division 
manager of the Oklahoma division and 
in 1949 he came to New York as assistant 
to the vice president, which post he held 
at the time of his recent promotion. 


Pipkin attended Texas A. and M. Col- 
lege and the University of Texas, receiv- 
ing his Bachelor of Law degree from the 
latter institution in 1931. He entered the 
service of The Texas Company in 1934 in 
the legal department at Houston. In his 
legal work he participated in handling the 
legal phases of labor matters arising in 
the Southwest. In 1941 he was transferred 
to New York as assistant to the executive 
vice president. He was named assistant to 
the president in 1944 and assistant to the 
chairman of the board in September of 
last year. His duties include supervision of 
the company’s Personnel department, Pub- 
lic Relations department, and Health divi- 
sion. In addition, he is chairman of the 
company’s Industrial Relations Policy 
Committee and the Committee on Employe 
Benefits Plans. 

Baucum, also a Texan and a graduate 
of Texas A. and M., started to work for 
Texaco in 1934 as a roustabout. After va- 
rious field assignments, he was transferred 
to Houston in 1938, became division pe- 
troleum engineer at Tulsa in 1944, and re- 
turned to Houston in 1946 as assistant di- 
vision manager, South Texas division. 

= 


J. Murray Williams has been appointed 
general manager of foreign producing ac- 
tivities for The Atlantic Refining Com- 
pany. For the past several years Williams 
has been managing Atlantic’s producing 
operations in Venezuela, with headquar- 
ters in Caracas. 

C. H. Ford, whom Williams succeeds, 
will assume new duties in Atlantic’s Do- 
mestic Crude Oil Production department 
in Dallas. 


Millard K. Neptune, manager of Conti- 
nental Oil Company’s Foreign department, 
has been appointed special Washington, 
D. C., representative of the company. He 
will also continue as manager of the For- 
eign department. In his new position Nep- 
tune will assist all departments in the com- 
pany’s business with federal agencies. 


R. V. Hanrahan O. Q. Lomax 

R. V. Hanrahan has retired from the presi- 
dency of Humble Pipe Line Company, 
Houston, and has been 
succeeded by O. Q. 
Lomax. A. E. Pecore 
was elected vice presi- 
dent of the company 
to succeed Lomax. 

Hanrahan took his 

first job in a field con- 
nection gang for the 
Indiana Pipe Line 
Company and there- 
after served in many 
varied pipe line jobs 
until 1919, when he 
joined Humble Pipe 
Line Company soon ce 
after its organization. 
He was elected to the company’s board of 
directors in 1920, became vice president 
and general manager the same year, and 
was elected president in 1925. He has 
served as president for 25 years. 

Lomax began his career in 1917 as an 
engineer-draftsman with Empire Gas and 
Fuel Company in Oklahoma. In 1918 he 
joined Humble Oil & Refining Company 
and was engaged in making preliminary 
plans for the construction of the Baytown 
refinery. He transferred to Humble Pipe 
Line early in 1919 and after brief jobs 
with other companies returned to Humble 
Pipe Line in 1924, serving in various en- 
gineering capacities until 1937, when he 
was appointed assistant general superin- 
tendent. He was elected to the company’s 
board of directors and made vice president 
and general superintendent in 1942, and 
has served in such capacities since that 
time. 

Pecore entered the service of Humble 
Pipe Line in 1919 and served in several 
engineering capacities until 1945, when he 
was named chief engineer. In 1949 he was 
made general superintendent of the com- 
pany. 


® 
C. C. Beebe and Al W. Cherry have or- 


ganized the Cherry-Beebe Drilling Com- 
pany, with headquarters at Evansville, Ind. 
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The U-34 design was made to include 
many features found in big, heavy-duty rigs. 
As much care, and engineering skill was 
used in perfecting the U-34 as is necessary for 
rigs capable of drilling to three times 
U-34’s capacity. These “big rig” features have 
given the U-34 (at no extra cost) extra 
speed of operation plus time-saving trouble-free 
performance. That’s why drillers have perfect confidence 
and assurance when they stand at the controls 
of a U-34. That’s why drillers tell us they can do a 
better job faster and easier when they use a U-34 for 
drilling to 4,500 feet, or for well servicing. 


— € 
: EQUIPMENT (0 
ULSA OKLAHOMA Us, 


DESIGNED FOR THE JOB... 
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Exclusive Export Representative 


MID-CONTINENT SUPPLY CO. 
42 Broadway, New York City 
Cable Address: MIDUNITRIG 
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Merle Becker, former president of the In- 
dependent Petroleum Association of Amer- 
ica, has resigned as executive vice presi- 
dent of W. C. McBride, Inc., St. Louis, 
Mo., to become an independent oil oper- 
ator. Becker had been with McBride 23 
years. 
e 

B. F. Morgan, in the claims and right-of- 
way department of Interstate Oil Pipe 
Line Company, Shreveport, has been 
loaned to Plantation Pipe Line Company 


and is now at Atlanta. 
® 


A. L. (Amos) Gilbreath has resigned as 
district foreman in the Goliad district of 








Continental Oil Company to join C. R. 
Ballard, Ballard Well Service, in forming 
B & G Well Service, Pettus, Texas. 

* 
Frederick W. Peters, secretary-treasurer of 
Oklahoma Natural Gas Company, has been 
elected a vice president of the company. 
He had been secretary-treasurer 14 years 
and will continue in that capacity. 

* 
Victor F. Reiserer has resigned as district 
geologist in Kansas for Superior Oil Com- 
pany to become a consultant at Wichita, 
Kansas, and is succeeded by A. L. Re- 
pecka, transferred from Midland, Texas 








Low Maintenance 
LOW COST—LONG LIFE 


C= =e, 
WSAKING ’ 
Be Surejzs, (Be S 
yeu 
With A 3AR Wire Line 
STRIPPER FOR SWABBING TUBING 


Type 3AR King Wire Line Stripper (‘‘Oil Saver’’) 
is the ideal tocl to use in connection with 
swabbing operations. 


eit iiitii tt 






. The positive latch and sure release insure against accidents 
and eliminate the possibility of jerking a wire line in two. 


2. The packing is inserted from the sides of the tool and the 
tool can be repacked while the line is in the hole. 
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3. The roller line guides center the line; outlasts the more 
commonly used bushing many times. 


4. Grease nipples are provided to lubricate the guide rollers. 


The non-sparking materials used in its construction minimize 
the fire hazard. 


w 
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6. Convenient hand holds contribute to easy handling of the 
tool. 


FOR WIRE LINE CORING THE 4AR KING WIRE 
LINE STRIPPER IS WIDELY USED 


Patented 


The Type 4AR Stripper is similar to the Type 3AR, except it is a little larger. It is com- 
monly used in connection with the Type 4C King Circulating Head. It can be, and some- 
times is, used with other makes of circulating heads. 

These tools are constantly coming into greater use. A trial is convincing. 

All prices F.0.B. Houston, Texas, and subject to change without notice. 


Sold through your supply store 


Export: R. S. STOKVIS & SONS, Inc. 
17 Battery Place, New York 4, N. Y. 


See your Composite Catalog for detailed description of other King Tools. 





KING OIL TOOLS 


210 TERMINAL STREET PHONE WO-8013 
HOUSTON 20, TEXAS 
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L. G. Chombart 


R. G. Hamilton 
Dr. R. G. Hamilton and L. G. Chombart 


have formed the consulting firm of Ham- 
ilton and Chombart with headquarters in 
the Wright building, Tulsa, and repre- 
sentation in Wichita, Kansas, and Dallas, 
Texas. The firm will specialize in the 
analysis and review interpretation of elec- 
tric logs. Both men were formerly with 
Schlumberger Well Survey Corporation, 
Hamilton being Tulsa manager until his 
resignation to organize Hamilton Well Log 
Consultants. Chombart was born in France 
and is a graduate in mines and metallurgy 
from Ecole Central des Arts et Manufac- 
tures, Paris. He was Kansas division man- 
ager for Schlumberger before resigning to 
join Hamilton and Chombart. 
& 


Henry L. O’Brien has been appointed gen- 
eral counsel of Cities Service Company 
and its subsidiaries. O’Brien, an officer and 
director of the company since 1940, and 
formerly a partner in the law firm of 
Frueauff, Burns, O’Brien and Ruch, will 
have executive supervision and direction 
of legal matters pertaining to Cities Serv- 
ice and its subsidiaries, which conduct ex- 
tensive oil and natural gas operations in 
the 40 states east of the Rocky Moun- 
tains. In addition to his duties as general 
counsel, O’Brien will continue as a direc- 
tor of Cities Service and various of its 
subsidiaries. 
e 


A. Roger Denison, chief geologist for Am- 
erada Petroleum Corporation since 1937, 
has been elected a vice president and John 
F. Hosterman has been named to succeed 
him. John P. Thompson and Charles S. 
Agey have .been appointed assistant chief 
geologists. 
° 

Walter G. Sterling, president of Sterling 
Oil and Gas Company, has been elected 
chairman of the board, a position vacant 
since the death of Gov. Ross S. Sterling, 
founder of the firm. 

R. G. Rice, vice president of Tennessee 
Gas Transmission Company, was elected 
president of Sterling Oil and Gas, and 
W. D. Walser, TGT secretary, was elected 
secretary of Sterling. Both will continue in 
their present positions with Tennessee Gas. 

Rice has been with TGT since its or- 
ganization and has been vice president 
since 1945. He is on the Sterling board of 


directors. Walser has been with TGT 
since 1945 and has been secretary since 
1947. 


Action on the new officers was taken 
after announcement to the board that 
Tennessee Gas has made effective a stock 
exchange plan which gave TGT owner- 
ship of more than 80 percent of the com- 
mon stock of Sterling Oil and Gas. 
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Serves the 
Southwest 
Better 











FLEX-FLO 
dome pressure 
loaded reliever 













NEW SOUTHWESTERN 
DIVISIONAL HEADQUARTERS 
AT HOUSTON 


This new, larger office and warehouse space which Grove now oc- 
cupies at 1901 Calumet St., Houston, permits faster delivery from 


more complete Houston stocks. Grove pressure and flow control 





FLEX-FLO 
pressure operated 
remote control valve 









equipment bring the economy of dependable operation and long, 






trouble-free life to the producing and pipe-line divisions of the Pe- 


troleum Industry. 






FLEX-FLO relief valve 
for liquid or gas 
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John L. Ferguson, formerly senior geolo- 
gist in charge of geophysical interpreta- 
tion for Amerada Petroleum Corporation, 
has been appointed head of Deep Rock 
Oil Corporation’s Land and Exploration 
division. He succeeds W. G. Gish, resigned. 

James T. Rasbury has been named to 
succeed J. H. Westbrook as manager of 
the company’s Personnel and Industrial 
Relations division. A. L. Springfield, who 
has been acting manager pending Ras- 
bury’s appointment, as assistant manager 
of the division. 

Ferguson received his A.B. degree from 
Dartmouth in 1915 and did graduate work 
at Harvard the following year. After gco- 


logical work for several organizations, in 
1922 he became field geologist for Bore- 
alis Oil Company of Oklahoma City. He 
joined Amerada in 1928 as district geolo- 
gist at Amarillo, Texas, and remained with 
that company in various capacities unt 
his present appointment. 

Rasbury, a 1936 graduate of Michigan 
State Normal, received his L.L.B. from 
George Washington University. Since 1946 
he has been successively director of indus- 
trial relations for Western Petroleum Re- 
finers Association, Sunray Oil Corporation, 
and head of industrial relations for the 
Pipe Line department of Sinclair Refining 
Company at Independence, Kansas. 
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Equipping your rigs with Foster Catheads really is a “natural” for assuring 
long life and low maintenance for your catheads. 

Foster Catheads have earned their place on the finest drilling rigs in the world 
thru years of specialization in cathead manufacture. This specialization has 
meant the best in safety, speed, dependability and economy, whether it is on 





catheads for the shallowest or the deepest wells. 





FOSTER : 
AIR SPINNING CATHEAD 


Safer . . . fully enclosed . . . operator can 

apply any desired amount of power to the 
ull line. 

Faster . . . instant engagement without 

reducing lineshaft speed. 

Dependable . . . 19'/.” single plate crawl- 

free friction clutch; recommended for pull 

up to 12,000 lbs. 

Economical ...smoothness of power makes 

spinning rope and spinning chain last much 
longer . . . no adjustments during life of 

Cathead. 





FOSTER 
AIR MASTER BREAKOUT CATHEAD 


Safer . . . fully enclosed . . . operator in 
complete control of pull on jerkline at all 
times. 

Faster . . . instant engagement without re- 
ducing lineshaft speed. 
Dependable . . . 16” triple plate crawl-free 
friction clutch; amply powered and field 
proved. 
Economical. . . 
metal-to-metal impacts. . . 
during life of Cathead. 


no brakes required and no 
no adjustments 


In addition to the above the Foster Cathead Company manufactures the regular Foster 


Master, 


Type B, Breakout Cathead and Foster Spinning Cathead; plus the Foster Midget 


Master Breakout Cathead and Foster Midget Spinning Catheads for shallow drilling and 


cleanout rigs. 


CATHEAD COMPANY 


P.O BOX 1675 WICHITA FALLS TEXAS 


FACTORY REPRESENTATIVES 


Hopeman Equipment Company 
Oklahoma 


Seminole 
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Tillery & Parks 


Odessa, Texas 





R. D. Cloninger 


Lafayette, Louisiana 


W. O. Twaits has been elected a director 
of Imperial Oil, Ltd., an affiliate of Stand- 
ard Oil Company (N. 
J.) Twaits has had 
broad experience in 
the oil industry and 
is one of the foremost 
authorities on petro- 


leum economics in 
Canada. 
He was graduated 


in 1933 from the Uni- 
versity of Toronto 
with a Bachelor of 
Commerce degree. He 
had joined the Manu- 
facturing department 
of the company at Sa- 





W. O. Twaits 


rnia the same year and after experience 


in the various refinery departments be- 
came production controller in 1940. In 
1945 he was transferred to Toronto as 
assistant economic coordinator and in 1947 
was appointed manager of the Coordina- 
tion and Economics department. In 1949 
he moved to Calgary as management as- 
sistant in the Producing department, West- 
ern division. 


John H. Bevel, general manager of the 
Canadian Gulf Oil Company, Canadian 
district, has appointed R. P. Lockwood ex- 
ploration manager. P. L. Gassett has been 
named exploitation manager; O. A. Erd- 
man, chief geologist; R. W. Schweigert, 
chief scout; P. A. Wilkinson, fiscal ad- 
visor; M. A. Mears, taxation advisor; J. A. 
Fitzpatrick, employe relations advisor; H. 
A. Fuller, bud get advisor; and W. G. 
Combes, supply advisor. The appointments 
came with the announcement that Cana- 
dian Gulf has been made a separate dis- 
trict. under the Tulsa area of Gulf Oil 
Corporation and Gulf Refining Company. 


B. Brewster Jennings, president of the Soc- 
ony-Vacuum Oil Company, Inc., has been 
appointed chairman of the 1951 Greater 
New York Fund campaign. The Fund’s 
campaign, held in the spring of each year, 
helps support 423 health and welfare 
agencies in New York’s five boroughs. 


Don Utterback, in charge of Houston Oil 
Company’s Louisiana district, has moved 
his offices to Houston from New Orleans, 
but will continue to operate the district 
from Houston. 


Donald L. Norling has resigned from the 
faculty of the Department of Geology, 
Ohio State University, Columbus, and has 
established offices as a consulting geolo- 
gist in the Palace Building, Tulsa. Prior 
to entering the teaching field in 1946, 
Norling served seven years with the Shell 
Oil Company, and three years with De- 
vonian Oil Company in various stations 
throughout the Mid-Continent, Eastern in- 
terior, and Gulf Coast regions. While at 
Ohio State, Norling taught courses in pe- 
troleum geology and in subsurface geology. 
He was associated with the Geological Sur- 
vey of Ohio during the last two summers 
in investigations of oil, gas, and coal. 
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DRAW WORKS 
WINCHES <2 
ty my 


YOY 
Model L Single Drum Trailer VY Model E Single Drum winch 
Mounted skid winch with Cooper tractor with Cooper 2 pole 
2 pole mast. mast. 






—WHY one major company has purchased 
over 125 COOPER-ALLIS-CHALMERS WELL 
SERVICING UNITS. Another more than 8O 
and dozens of others from 6 t0o5Q0 each. 


| 
r ; Throughout the world—in every oil field Cooper-Allis- 
r¢ Chalmers well servicing equipment is proving more de- 
vy pendable—more economical. And regardless of condition 
if or depth there is a model and size to do the job right. 


Tractor Type Winches-Self Propelled—Skid Winches 
; —Truck and Trailer Mounted Winches—Single Drum 
and Double Drum—Telescoping Masts with Rod Hang- 





| _ 7 : ivy ers and Tubing Rack—Spudders—Rotary Draw-works, 
ae in all over 30 MODELS and SIZES from which to select 


the right equipment to do your job economically. 


Model M Single Drum skid winch with 
Cooper 2 pole mast, rod hanger and tub- 


Sal | | BASIC MODELS 


Cooper-Allis-Chalmers 


B — for wells to 1500’ 
W — for wells to 3000’ 
M — for wells to 4000’ 
E — for wells to 6000’ 
L — for wells to 10,000’ 


D-5000 for the deepest servicing, and 
rotary workover and drilling to 5000’ 
with 41/,” drill pipe. 
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‘ 
. eee eee | ™ ; 
: Be ks 


White for Bulletin on an Unit 
FRED E. COOPER, Inc 


Western Canada 
ROCKY MOUNTAIN SUPPLY CO., LTD. P.O. Box 1890 TULSA, OKLA. 


Calgary, Edmonton, Redwater Houston, Odessa, Los Angeles 
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Walter H. Davidson, superintendent of 
construction for Transcontinental Gas Pipe 
Line Corporation, has been made general 
superintendent of the Texas to New York 
City line. A Texas A. & M. graduate and 
formerly associated with Natural Gas Pipe 
Line of America, Davidson has had a lead- 
ing part in the construction of the Trans- 
continental line now nearing completion. 

Raymond Crowe has been named chief 
engineer. He was formerly with Stone & 
Webster, independent engineers on Trans- 
continental construction. A graduate of 
Oklahoma A. and M., Crowe was at one 
time with Stanolind Pipe Line Company. 

F. B. (Duck) Haverfield has been named 


superintendent of compressor stations. He 
recently resigned from Continental Oil 
Company, where he was manager of the 
Gas and Gasoline division. 
s 

Don O. Chapell, vice president of explora- 
tion and land department, Sunray Oil 
Corporation, has resigned to become as- 
sociated in land and geological work with 
Jake L. Hamon, independent oil operator, 
First National Bank Building, Dallas. 

George A. Schwab has been appointed 
manager of the Sunray land department 
and E. A. Markley, chief geologist, in the 
Mid-Continent area. These departments 
will operate under the direction of D. R. 





THE LITTLE 
PUMP WITH 
A THOUSAND 
USES / 


aN 


MODEL 37 ON THE JOB! 


“The handiest pump we've got” is how 
they describe this little giant of depend- 
ability, pictured above—CMC Model 37 
on the job for Olson Drilling Company of 
TXL Field, Eaton County, Texas. 





Whether your pumping needs call for 
3,000 or 200,000 gallons per hour, there 
is a CMC DUAL-Prime pump that will 
handle the job right! Our engineers are 
at your service! Write us for details. 


we ONSTRUCTION yi ACHINERY w ——— 


WATERLOO, IOWA, U.S.A. 


1903 Bledgett St., Heuston, Texas Telephone Linden 3988 
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Snow, vice president, exploration and pro- 
duction. 

Chapell joined Transwestern Oil Com- 
pany in 1937 and has been associated with 
Sunray since the merger of Transwestern 
Oil Company into Sunray Oil Corporation 
in 1946. He was district geologist in San 
Antonio, and on January 1, 1948, was 
named vice president of exploration and 
land department. 

* 

M. R. Shaffer has resigned as petroleum 
engineer and office manager for Cities 
Service Oil Company, 
Bartlesville, Okla., to 
enter petroleum con- 
sulting work at Tulsa, 
with offices in the 
Thompson building. 
Shaffer’s experience 
covers the field of ex- 
ploration, develop- 
ment evaluation and 
administration. He 
joined Cities Service 
in 1939 and was 
named office manager 
and executive assist- 
ant in 1948. 

Ben D. Leuty, for- 
mer chief civil engineer for Cities Service 
at Bartlesville, has been named special as- 
sistant in the crude oil supply and trans- 
portation division. 





M. R. Shaffer 


e 

Chester W. Cleveland, Chicago, has been 
appointed to the new post of director of 
public relations for Phillips Petroleum 
Company. He will coordinate all matters 
pertaining to company publicity, press re- 
lations, and preparation and handling of 
public statements. 

The company’s Public Relations depart- 
ment has been renamed the Advertising de- 
partment. 

R. C. Jopling, formerly vice president 
public relations, is now vice president ad- 
vertising, and continues in charge of the 
company’s Washington, D. C., office. F. L. 
Rice, heretofore manager Public Relations 
department, is manager of the Advertis- 
ing department. 





7 

Frank Tuttle has resigned as superintend- 
ent of Straight (Kan.) compressor station, 
Cities Service Gas Company, to accept a 
position with the Michigan-Wisconsin Pipe 
Line Company, and has been succeeded at 
Straight by George Arterburn, transferred 
from Matfield Green, Kansas. Dave Fred- 
erick has been transferred from the Wich- 
ita compressor station to Matfield Green 
station as superintendent and C. S. Smith 
has been transferred from the Caney, Kan., 
compressor station to Wichita as superin- 
tendent. 





« 
Sam H. Stith has resigned from Sun Oil 
Company and has joined Sinclair Oil and 
Gas Company’s geological staff at Evans- 
ville, Ind. 

. 
Charles R. Perkins has been elected secre- 
tary and treasurer of Mid-Valley Pipeline 
Company. Formerly office manager of Sun 
Oil Company’s Central Production Divi- 
sion, he is a veteran of more than a quar- 
ter century’s service with Sun. His offices 
will be at Mid-Valley’s headquarters at 
Longview, Texas. 
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W-K-™M 
GATE VALVES 


In the long run W-K-M Valves have 
proved their case for superiority in 
the oil industry. Over 80% of all 
the World’s high pressure wells are 


equipped with W-KM Valves. 
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W-K-M. SUPERIOR DESIGN INCLUDES 
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L. E. Frensley has been elected comp- 
troller of Magnolia Petroleum Company, 
to succeed the late S. R. Harwell. Frens- 
ley joined the comptroller’s office in July, 
1935, and subsequently spent four years 
in tax and accounting work with Socony- 
Vacuum Oil Company organizations in 
New York and South America, returning 
to Magnolia in September, 1941. 

Warren M. Albert was named assistant 
comptroller of Magnolia. Albert, who had 
been chief of the comptroller’s systems and 
planning section, has been with the or- 
ganization 22 years, having started with 
the company as a clerk in the Producing 
Accounting department. 
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Magnolia Pipe Line Company has 
elected Fred H. Pennington, formerly a 
tax accountant, to be comptroller. J. B. 
Morgan, chief accountant, was named as- 
sistant comptroller. 


W. Troy Stalls, assistant division landman 
for Stanolind Oil and Gas Company, has 
been named division landman to succeed 
J. S. Schalk, resigned. 

Before coming to Casper 15 months ago, 
Stalls had been district landman at Jack- 
son, Miss., for about three years. He joined 
Stanolind following his graduation from 
the University of Tulsa in 1936. 








Rupert Cox 


L. CLARK 


Wilson Bldg. 


Corpus Christi 
Texas 





Repeat 


ill er 


Cl 
eR once 


330 















W. W. Baker has retired as vice president 
in charge of all pipe line operations, Sin- 
clair Refining Company, and has been 
succeeded by Roy J. Tibbets, who is also 
a member of the board. William H. Mor- 
ris is vice president and general manager 
of crude pipe line operations. 

C. F. McGoughran and H. H. Fuller 
have also been named Sinclair Refining 
vice presidents. 

© 


Cecil Haden, geologist and petroleum con- 
sultant, has opened an office to handle 
foreign matters in New York City, at 220 
East 42nd Street. 


Paul Orchard, former geologist for The 
California Company in New Orleans, has 
joined American Republics Corporation at 
Houston. 

* 


Myron C. Kiess has resigned as chief ge- 
ophysicist, Houston division, The Pure Oil 
Company, to become chief geologist for 
Mid-Continent Petroleum Corporation, 
succeeding Albert L. Beekly, retired after 
33 years’ service. 

e 


R. Q. Murph, formerly geological man- 
ager for the Union Producing Company, 
Tyler, Texas, has joined Ted Weiner and 
others and Texas Crude Company at Fort 
Worth. 


Charles F. Watson, a tax accountant in 
the New York offices of Tide Water As- 
sociated Oil Company, has retired after 50 
years’ service with the company. 


Fletcher F. Farrar, formerly petroleum en- 
gineer with The Texas Company at Sa- 
lem, Ill., has resigned and is now with 
Slivka and Son Oil Producers at Mount 
Vernon, IIl. 

os 


W. N. Little, formerly division engineer in 
West Texas and New Mexico for Tide 
Water Associated Oil Company, has re- 
signed to become drilling and production 
superintendent for Blackwood and Nichols 
Company of Oklahoma City. Little’s offices 
will be in Midland, Texas. 
* 


Wayne Sitton has resigned as superintend- 
ent for Pioneer Drilling Company in the 
Rocky Mountains area and is associated 
with Dan B. Lesh in the new Lesh Drilling 
Company, headquartered at St. Elmo, Il. 


William B. Smith has been placed in charge 
of land and exploration for Husky Oil 
Company’s new district office at Midland, 
Texas. 


« 
W. C. Nuckolls has resigned as geologist, 


The Carter Oil Company, to become an 
independent operator in Oklahoma City. 
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ON-THE-JoB EA ygines 


RAIN OR SHINE—AROUND THE CALENDAR! 









AJAX GAS AND OIL ENGINES thrive on hard work and small atten- 
tion. The reasons for their continuously dependable operation are 
built-in for a long lifetime—and they serve just as faithfully in Montana 
winters as in Texas summers. @ Choose and use AJAX for worry-free 


production. Your Supply Man has the facts. 





AJAX IRON WORKS 
CORRY, PENNSYLVANIA 


Ou! Freld Distributors THE NATIONAL SUPPLY CO.. TOLEDO, OHIO 


R. B. MOORE SUPPLY CO.. INC., BOLIVAR, N.Y. - BETHLEHEM SUPPLY CO., TULSA, OKLA 








J. Grover Kelley, 65, co-owner and treas- 
urer of Hillman-Kelley, Los Angeles, died 
at his home in San Marino on October 1. 
Born in Toledo, Ohio, Kelley had lived in 
the Los Angeles area since 1909 and was 
well known in the oil well equipment 
manufacturing field. He was active in sev- 
eral local clubs and societies as wel] as 
many charitable organizations 


W. E. Huston, 64, president of Republic 
Oil Refining Company and treasurer of 
Plymouth Oil Company, died October 3 
in Pittsburgh. Huston was associated for 
35 years with Michael S. Benedum, and 
was one of the founders of Plymouth Oil 
Company. 








Alberta today is one of the 
most active areas of oil explo- 
ration in the world with almost 
double the number of producing 
wells and output than a year 
ago. The Royal Bank, with 57 
branches in Alberta, opened its 
branch in the oil field territory 
in Turner Valley in 1928 and 
followed with branches in 
Leduc, Devon and Redwater 








| DEATHS 





W. C. Coolidge, 65, former Gulf Coast di- 
vision manager for The Atlantic Refining 
Company, died October 5 in Houston. A 
Dallas native, he was with Atlantic 27 
years. 


Lewis E. Jennings, 59, administrative as- 
sistant, Service Pipe Line Company, Tulsa, 
died September 25. He had been continu- 
ously employed by what is now the Serv- 
ice firm for the past 34 years 
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as development expanded. We know the oil fields and the men 


responsible for the development. 


Our branches in Calgary and Edmonton can supply up-to- 


the-minute and factual information for operators, equipment 


manufacturers and all who seek sound advice on establishing 


connections in Western Canada. 


a 


If you have any interest in Canada’s oil fields, address your enquiry to: 
E. B. Durham, Supervisor The Royal Bank of Canada, Calgary, Alberta 


We do not provide information on oil securities 


THE ROYAL BANK 


OF CANADA 


Over 735 branches in Canada, the West Indies, Central and South America. 
New York, London, and Paris. Head office, Montreal. 


Canada's “Od” Sauk 
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ASSETS EXCEED $2,334,000,000 








Arthur H. Walsh, 52, Tulsa, employed 
by Amerada Petroleum Corporation since 
1924, died October 3 in Tulsa. 


R. E. (Bob) Willis, president of Trico 
Manufacturing Company, Odessa, Texas, 
makers of water treating equipment for 
the oil industry, died August 28. 


Leo Ranney, 66, engineer and inventor of 
equipment for horizontal drilling for gas 
and oil, died September 17 at Morro Bay, 
California. He had been in semi-retire- 
ment for several years. 


Winston P. Henry, 62, former oil operator 
and president of Putnam Oil Company, 
died September 26 near Houma, La. He 
moved from Tulsa to Houston in 1932 and 
had extensive holdings in Texas and 


Louisiana. 
* 


C. G. Cox, 68, retired district manager 
for National Supply Company, died in 
Tulsa September 26. He joined National 
in 1904 and worked in Indiana before go- 


ing to Tulsa. 
© 


Fred C. Hall, 66, former Oklahoma oi) 
operator and a trustee of the Frank C. 
Henderson Estate, died September 27 in 


San Antonio. 
* 


Sam R. Harwell, 57, comptroller of the 
Magnolia Petroleum Company, died in 
Dallas September 23. Harwell was grad- 
uated from the University of Texas in 
1920 and went to work for Magnolia that 


year. 
* 


John R. Gordon, 49, chief engineer for 
Lion Oil Company, died September 17 ar 
El Dorado, Ark. He was Arkansas direc- 
tor on the Southern Safety Conference: 
president of the South Arkansas Accident 
and Fire Prevention Council in 1944, and 
last year served as vice president of the 
Ark-La-Tex chapter, American Society of 
Safety Engineers. 


Norman A. Lindsay, traffic manager for 
Warren Petroleum Corporation, Tulsa, 
died September 20. He had lived in Tulsa 
since 1919, served as traffic manager for 
Warren since 1931 and was a former presi- 
dent of the Tulsa Traffic Club 


W. J. Melton, owner of the W. J. Melton 
Oil Company, Dallas, died October 10 at 
his offices near Farmers Branch. Melton 
went to Dallas in 1929 from Crockett, 
Texas, and founded his oi] company. 


Elbert S. Rule, 81, president and founder 
of the Golden Rule Oil Company, Wichita, 
Kansas, died October 8. He was among the 
first to establish filling stations in Kansas 
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Chrysler Industrial 12 — 


! /. 


Built to operate at high speeds— : ge ee 


deliver better performance and ie 
more power for less money ! | 


The proof is plain for all to see! On every type of job requiring 
industrial power, Chrysler high 
speed engines have out-performed, 
out-lasted and out-economized all 


Chrys! , similarly rated engines. Today, more il b them? 
ysler, first to develop higher equipment is being powered by cant. May we tell you about them: 


speed engines, has consistently led Chrysler Industrial Engines than See your Chrysler Industrial Engine 
the advance with a continual parade ever before. And the trend is con- Dealer or write us. Industrial Engine Divi- 
of new engineering improvements. tinuing at an accelerated rate. sion, Chrysler Corporation, Detroit 31, Michigan. 


Higher speed engines have been proved 
Superior on every type of gasoline 


Powered industrial equipment. The reasons are particularly signifi- 
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WHY YOU SHOULD SPECIFY 


DARCOVA 


the original composition valve cups 


1. Darcova valve cups, seating cups 
and rings are manufactured to the 
highest known standards of quality 
and performance—backed by 50 
years’ experience. 

2. Darcovas are precision-built for 
every size and make of pump. Uni- 
formity and perfect fit are essential 
for high efficiency. 

3. Darcovas are made in different 
textures to permit highest efficiencies 
under varying conditions of depth, 
pressure, temperature, fluids and 
abrasion. 

4. Darcova expert field engineering 
service is yours to help assure peak 
performance at all times. 


Be sure to specify DARCOVA 
at your supply store. 


DARLING VALVE & 
MANUFACTURING 
COMPANY 








WILLIAMSPORT 7, PA. 








Important Production Sessions 
Slated for Annual API Meeting 


Authorities on production methods and 
practices are scheduled to present papers 
at many group sessions and committee 
meetings at the 30th Annual Meeting of 
the American Petroleum Institute in Los 
Angeles November 13-16. 

A comprehensive program covering all 
phases of the petroleum industry has been 
arranged for the thousands of oil and gas 
men from all sections of the country who 
will attend. 

Both the Biltmore and Ambassador ho- 
tels will be used for the heavy schedule of 
committee and group sessions; and the 
Biltmore Theatre, adjacent to the Bilt- 
more Hotel, will be used for general ses- 
sions. 

The two general sessions will be held 
Wednesday and Thursday mornings, No- 
vember 15 and 16, beginning at 9:30 a.m. 
W. Alton Jones, president, Cities Service 
Company, New York, and chairman of the 
API board of directors, will preside ove1 
both. API President Frank M. Porter will 
address the first general session. 

Presentation of the API Gold Medal 
for Distinguished Achievement also will 
be made Wednesday morning to an as yet 
unidentified recipient. 

Business leaders who will address the 
second general session, Thursday morning, 
are Benjamin F. Fairless, president of 
United States Steel Corporation, New 
York; and Reese H. Taylor, president of 
Union Oil Company of California, Los 
Angeles. 

Three meetings are planned by the 
API’s board of directors for Tuesday 
morning and afternoon, and Wednesday 
afternoon. The board of councillors will 
meet Tuesday morning to nominate can- 
didates for election to the board of direc- 
tors, and will present its report to the first 
general session Wednesday morning. The 
executive committee will have a luncheon 
meeting Thursday, November 16. 

There will be nearly 100 committee ses- 
sions in connection with the annual meet- 
ing, with many of these under the direc- 
tion of the Division of Production. Fol- 
lowing is a partial list of meetings and 
papers scheduled for the API Convention: 

Tuesday, November 14. Division of Transporta- 
tion Pipe Line Symposium, J. H. Peper, chair- 
man; ‘‘Developments in External Pipe Coatings 
and Cathodic Protection Materials,’? by C. L. 
Goodwin; ‘‘Developments in Internal Pipe Coat- 
ing Techniques,’’ by J. K. Alfred; ‘‘Developments 
in Large-Diameter River Crossing Construction,”’ 
by F. Hill Sanders. 

Production Session, Paul Andrews, chairman; 
“Conservation and Property Rights,’’ by George 
Hazlett; ‘““Optimum Use of Coring, Elecrtic Log- 
ging and Other Testing Methods in Exploratory 


Wells,’ by John Walstrom; ‘‘Well Comple- 
tion Practice,’’ by T. A. Huber, G. F. Abendroth 
and T. O. Allen. 


Pipe Line Symposium, J. H. Peper. chairman; 
*‘Developments in Automatic Station-Control Tech- 
niques’; ‘‘Mathematical Prediction of Pipe Line 
Surge Phenomena,’’ by Milton Ludwig and Sid- 
ney P. Johnson; ‘‘How API Code 25 Can Be Im- 
proved,”’ by G. H. Supply and R. Charles Nich- 
olson. 

Wednesday, November 15. Production Session, 
H. H. Kaveler, chairman; ‘‘California Oil,’’ by 
R. L. Minckler; ‘Percentage Depletion and In- 


tangible Development Costs,’’ by Hines H. Baker; _ 


Fred F. Flor-3 


the Banker.”’ by 
William E. V, 


“Oil, Gas and 
Far East,”’ by 


ence; “‘Oil in the 
Abraham. 


Santa Fe to Run API Specials 
From Houston to Los Angeles 


Two “API Specials” will leave Houston 
at 8 p.m. Friday, November 10, to take 
Texas oil men to the 30th Annual API 
Convention. The Santa Fe_ streamliners 
will arrive in Los Angeles at 8 a.m. No- 
vember 12. 

The first train will have 14 cars, and 
will make the journey to California with- 
out stopovers. The second 14-car train will 
stop at Brownwood, Texas, and will be 
joined by three chartered cars from Dallas 
and Fort Worth. 

On the return trip, the trains will de- 
part at 5:15 p.m. Thursday, November 
16, and will arrive back in Houston at 
7:16 p.m. November 18. 


Petroleum Branch AIME Holds 
Fall Meeting in New Orleans 


With almost 1000 oil industry technolo- 
gists in attendance, the Petroleum Branch 
of AIME held its fall meeting in New 
Orleans. Technologi- 
cal advances in oil and 
gas research and op- 
erations struck the 
theme of the annual 
affair which included 
the presentation of 36 
papers. Highlighting 
the meeting was an 
address by L. S. Wes- 
coat, president of The 
Pure Oil Company, 
Chicago, who spoke 
on the importance of 
“Petroleum in Peace 
and War.” The wel- 
coming address was 
given by Harold Teasdel, president of The 
California Company, New Orleans. Gen- 
eral chairman of the meeting was Carl E. 
Reistle, Jr., Humble Oil & Refining Com- 
pany, Houston. 

New officers elected for 1950 were, 
chairman, Richard W. French, Sohio Pe- 
troleum Company, Cleveland; vice chair- 
men, Lincoln F. Elkins, Sohio, Oklahoma 
City and Paul R. Turnbull, La Gloria 
Corporation, Corpus Christi; elected to 
the executive committee were John S. Bell, 
Humble, and Thomas C. Frick, The At 
lantic Refining Company, Midland. 





Richard W. French 


Fort Worth Group Names Ricks 


F. M. (Cappy) Ricks, assistant to the 
president, Southland Royalty Company, 
has been appointed vice president of the 
Fort Worth Geological Society, serving the 
unexpired term of H. Boyd Baxter, Con 
tinental Oil Company, on temporary 4a 
signment in Houston. 
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PROTECT YOUR 

WELLS FROM 
OPEN HOLE 
IVAN OX) 


Vhe only Casing Head that meets 
with a single compact medel 





® Blowouts happen fast and a profitable drill- 
ing operation can change to a blazing financial disaster in o 
matter of minutes. So don’t throw away your blowout protection 
at the last minute for a matter of hours. O-C-T C-19 Casing 
Heads eliminate open hole hazards because they provide a 
positive casing seal and suspension before blowout preventers 
are removed. When dropped through preventers, suspension and 
seal are automatically effected. The Hycar packing seal also 
provides added protection against blowouts from above the top 
of the cement around the oil string while drilling. Give your well 
this exclusive O-C-T protection. Ask your O-C-T Representative 


or write for complete details. 


OCT PRODUCTS—dependable and available 
through more than 700 supply store locations. 


Oil Center Tool Z. 


P. O. Box 3091, Houston, Texas 


Export Representatives: Venezuela, Colombia, Peru, and Ecuador 
— Berry & Hall, Apartado No. 304, Maracaibo, Venezuela. 
Sterling Areas—Le Grand, Sutcliff & Gell, Ltd., Southall, Middle- 
sex, England. Address Export Inquiries for All Other Countries 
to P. O. Box 3091, Houston 1, Texas. 
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Officers of AAODC for 1951 elected at the Tenth Annual Meet- 
ing in Tulsa are shown following installation ceremonies. From left to 
right are W. W. Cline, San Joaquin Drilling Company, Los Angeles, 
vice president for California; C. H. Todd, R. W. Rine Drifling Company, 
Wichita, Kansas, vice president for Central Mid-Continent; 
Davidson, Davidson Drilling Company, Odessa, Texas, vice president for 
West Texas and New Mexico; D. E. McMahon, Nicklos Drilling Com- 
pany, Houston, vice president for Gulf Coast; J. V. Dunbar, Dunbar 
vice president-at-large; A. W. Thomp- 
son, Thompson-Carr, Inc., Houston, president; J. Doyle Settle, secretary; 


Drilling Company, Salem, IIl., 


Four Corners Geologists Form 
Society and Name Officers 


The Four Corners Geological Society 
for members of the AAPG working in the 
Four Corners area of New Mexico, Colo- 
rado, Utah and Arizona, has been organ- 
ized in Farmington, N. H., with James 
L. Tatum, independent, as president. 

Joseph L. Borden, district geologist for 
The Pure Oil Company, is vice president, 





This Pump Works 
HUB DEEP IN MUD * 


It's WISCONSIN- 


Powered! 


H. W. 


geologist for Stanolind 
is secretary-treas- 


and Lee Graham, 
Oil and Gas Company, 
urer. 

Directors are Paul H. Umbach, Stano- 
lind; Jack C. Cooper, Continental Oil 
Company; Joe Lilly, Southern Union Gas 
Company; B. B. Bradish, Skelly Oil Com- 
Magnolia Petio- 


pany; and R. L. Murphy, 
leum Company. 
Monthly meetings of the Society will 
alternate between Durango, Colo., Farm- 
N. M. 


ington, and AReque rque, 





Working hub deep in mud, this Wisconsin Heavy-Duty Air-Ccoled Engine 
pumps water to the mud pits on a drilling rig just west of Snyder, Texas 


. . . an important task and a wet one. 


Wisconsin Engines work day in and day out under all conditions and all 
climates due in part, of course, to the easily serviced OUTSIDE magneto 


with impulse coupling for quick, any-weather starting ... 


and also because 


of the foolproof any-climate air-cooling and tapered roller bearings at 
both ends of the shaft, taking up all thrust. Such features as these influence 
the preference for Wisconsin Engines among both users and oil equipment 
builders, who know that Wisconsin Engines add up to “Most H.P. Hours” 
on the job .. . lower operating and maintenance costs. 


4-cycle, single-cylinder, 2-cylinder, and V-type 4-cylinder models, 3 to 30 hp. 


Corporation 
MILWAUKEE 46, 


WISCONSIN MOTOR 


WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 











WRITE TO HARLEY SALES CO. 
510 ATLAS BUILDING, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
505 SOUTH MAIN ST., WICHITA, KANSAS 
OIL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 























Brad Mills, executive vice president; Marion S$. Church, counsel; 
Louis A. Beecherl, McDaniel & Beecherl, Dallas, Texas, treasurer. Not 
shown are Harold M. McClure, McClure Drilling Company, Alma, Mich., 
vice president for cable tools; Will I. Lewis, Will |. Lewis Drilling Com- 
pany, Mt. Vernon, Ill., 
tucky; Charles W. Glasscock, Glasscock Drilling Company, Shreveport, 
vice president for Cretaceous and Tertiary basins; 
Reserve Drilling Company, Casper, Wyo., 
Mountains; and J. J. Harrigan, Standard Well Service, Oklahoma City, 
vice president for well servicing. 





and 


vice president for Illinois, Michigan and Ken- 


H. A. True, Jr., 
vice president for Rocky 


Spindletop Old Timers Plan 
50th Anniversary Celebration 


Men who worked in the Spindletop, 
Saratoga, Batson and Sour Lake oil fields 
in the early days have been asked to notify 
Scott W. Myers, chairman of the Old 
Timers Committee of the Spindletop 50th 
Anniversary Commission, so that their 
names can be included among the “Old 
Timers.” Myers’ address is P. O. Drawer 
3150, Beaumont, Texas. 

Plans are rapidly being completed for 
the 1951 celebration of the discovery of 
oil at Spindletop on January 10, 1901. 


Controllers Institute Elects 
Oil Men as Group Officers 


J. B. Galbraith, comptroller of Stano- 
lind Oil and Gas Company, Tulsa, has 
been elected president of the Tulsa Con- 
trol of the Controllers Institute. Allyn R. 
Bell, Jr., controller of the Deep Rock Oil 
Corporation, has been chosen secretary- 
treasurer. 

Directors of the institute include L. W. 
Bennett, treasurer of Sunday Oil Corpora- 
tion; Charles Klein, treasurer and _assist- 
ant secretary of Mid- Continent Petroleum 
Corporation, and Roy E. Parr, comptroller 
of Phillips Petroleum Company, Bartles- 
ville, Okla. 

The organization’s Houston Control 
elected Weldon M. Padgett, controller of 
Schlumberger Well Surveying Corpora- 
tion, president. George L. Duwe, controller 
of Cameron Iron Works, Inc., was chosen 
vice president, and Paul Garmany, assist- 
ant to the controller of Hughes Tool Com- 
pany, was named secretary-treasurer. 
Fladger F. Tannery, assistant comptroller 
of Humble Oil & Refining Company, was 
chosen a director. 

The new president of the San Francisco 
Control is Wilson K. Minor, assistant con- 
troller of Standard Oil Company of Cali- 
fornia. 

One of the new vice presidents of the 
New Orleans Control is Dee Davis, sec- 
retary and treasurer of The California 
Company. 

Elliott W. Atkinson, treasurer of Lion 
Oil Company, El Dorado, Ark., has been 
elected a vice president of the Dallas Con- 
trol. 
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CLARK-IDECO 


TRIPLEX MUD PUMP 


‘We have used a CLARK-IDECO T-440 Triplex Mud 

Pump driven from the torque converter powered com- 

pound of our Hydrair 7-11 Rig for eight months. During this 
time, we have drilled more than 40,000 feet of hole. 


‘We have found that driving this pump through torque converters 
has added efficiency to our overall drilling operation. This combination 
has enabled us to drill at maximum rate from top to bottom hole with 
one liner size.” 


CLARK-IDECO Flo-Master Triplex Mud Pumps are available in two 
models, T-440 and T-880. They are designed to meet today’s deepest 
drilling requirements by providing a smooth flowing maximum in 
high pressured mud circulation. Thoroughly field proved, Triplex 
action assures you of two-thirds less variation in discharge pressure 
...a cleaner toothed bit on bottom ...an overall reduction in time 
and drilling costs. Before you buy, get complete proof of their superior 
performance. Write today for Bulletin SP-48. 
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Tool Joints..Now! 


Yes... here at Lone 
Star Tool we maintain 


are rec- 
throughout 
industry as being 
top-quality products 
giving top-quality 
performance. 





LONE STAR 


- 
TOOL COMPANY 


WICHITA FALLS, TEXAS 
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Committee Chairmen and Officers of the Petroleum Section, American Society of Mechan- 

ical Engineers, at the annual meeting of the Section in New Orleans, are, left to right, seated, 

D. P. Thornton, Press and Publicity; E. W. Jacobson, Section chairman; J. M. Sexton, secretary 

and Section Chairman elect; D. E. Fields, Equipment Manufacturers; P. E. Frank, Refining. Standing, 

O. L. Lewis, publicity secretary; F. J. Daasch, Membership; F. H. Warren, Transportation; O. B. 
Schier Il, ASME meetings manager. 


Texas Mid-Continent Group 
Honors Shield and Leach 

Top awards in the Texas petroleum 
industry were presented to Fred W. Shield, 
San Antonio oil operator, and J. Sayles 
Leach of Houston, executive vice presi- 
dent of The Texas Company, New York, 
at the 3lst Annual Meeting of the Texas 
Mid-Continent Oil & Gas Association in 
Dallas. 

In recognition of their service to the 
petroleum industry, the awards were pre- 





Fred W. Shields 


J. Sayles Leach 


sented to Shield by Russell McFarland, 
Dallas, vice president of Seaboard Oil 
Company of Delaware, and to Leach by 
R. B. Anderson of Vernon, association 
president. 

Presentation of the Distinguished Serv- 
ice Awards culminated the association’s 
two-day meeting at which state and na- 


tional leaders outlined policies and trends 
which affect Texas oil and gas operations. 

Speakers included Brig. Gen. Robert J. 
Smith, vice chairman of the National 
Security Resources Board, who reported 
on the current international crisis and 
the oil industry. B. Brewster Jennings, 
president of Socony-Vacuum Oil Company, 
New York, discussed the relationship be- 
tween the oil industry and the nation’s 
security. API president Frank M. Porter 
spoke on the effects of a national fuels 
policy on petroleum operations. 

The role of the Interstate Oil Compact 
Commission was discussed by Governor 
Allan Shivers of Texas. Keynote speaker 
was association President Anderson, who 
talked on petroleum industry trends in 
Texas. “A Historian Looks at Oil” was the 
topic of an address by Dr. Carl Coke 
Rister, professor of history at the Univer- 
sity of Oklahoma and author of “Oil! 
Titan of the Southwest.” 


Linguist Joins International 
Staff of Research Institute 


Calvin O. Williams, linguist and foreign 
relations specialist, has been appointed 
executive secretary of Southwest Research 
Institute’s International division. Williams, 
previously a staff member of Southwest’s 
affiliated Institute of Inventive Research, 
studied political history and languages at a 
number of schools, including the National 
University of Mexico in Mexico City and 
St. John’s University in Shanghai. 











P. O. Drawer 1108 


Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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Southwest Legal Foundation 
Plans Oil and Gas Institute 
January 18, 19, 20, 1951, have been set 


as the dates for the Second Annual Insti- 
tute on Oil and Gas Law and Taxation, 


presented by the Southwestern Legal Foun- | 


dation, Dallas, Texas. 


This three-day Institute will deal with | 


problems such as the analysis of a typical 
oil and gas lease and the many problems 
incident to assignments of the various in- 


terests. Both the property aspects and an | 
analysis of the tax problems involved will | 
be discussed. There will be discussions of | 
geological and geophysical exploration | 
costs from both the oil and gas standpoint | 


and the taxation standpoint. 


The Institute will be held in the new | 


Oil and Gas Wing of the Southwestern 
Legal Center, Dallas. For further informa- 


tion, inquiry should be made to Gordon R. | 


Carpenter, executive secretary, Southwest- 
ern Legal Foundation, Hillcrest at Daniels, 
Dallas, Texas. 


Engineer Joins Texas Tech 
Petroleum Department Staff 


John W. Bisbing, 
formerly a member of 
the research staff of 
the Petroleum En- 
gineering department 
at Penn State College, 
has joined the faculty 
of Texas Technologi- 
cal College. 

He will serve on 

















the petroleum  engi- 
neering staff as an as- 
sistant professor and 
will teach courses in 
reservoir engineering — 


and reservoir me- ee 
f eage John W. Bisbing 
cnanics., 


Oklahoma Geologists Elect 


Richard R. Roberts, Vickers Petro- 
leum Company, has been elected presi- 
dent of the Oklahoma City Geological 
Society. Other officers are Joe M. Sears, 
consultant, vice president; Murrell D. 
Thomas, Eason Oil Company, secretary; 
and D. Osborne Prescott, Shell Oil 
Company, treasurer. 


Texas AIME Sections to Meet 


The annual joint meeting of the Texas 
local sections of AIME will be held this 
year at Texas Technological College, Lub- 
bock, Texas, on December 1 and 2. 


Maintenance Show Slated 


The Plant Maintenance Show will be 
held again in 1951, January 15-18 at the 
Auditorium, Cleveland, Ohio, the expo- 
sition management announced. A main- 


tenance conference for engineers and | 


executives will be held concurrently with 
the show. 


Fellowship Is Established 


_ Maloney-Crawfotd Tank and Manu- | 
tacturing Company, Tulsa, established a | 


graduate fellowship in the school of 
chemical engineering, University of Okla- 
homa, to promote fundamental research 
of interest to the petroleum industry. 
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UR COST OF 
ODUCTION 
SIMPLY INSTALL 


acitic 
MOLOY ®©®LINERS 


IN YOUR OIL WELL 
PLUNGER PUMPS 



































moLoy—(R) a ferrous alloy - 
developed by Pacific primarily for 
oil well plunger pump liners has all 
the qualities for long economical 

life in your well. Strength, 
toughness, hardness combined, give 
Mo oy greater resistance to 
temperature, corrosion and abrasion 
than ordinary iron liners. 


moLoy—(R) LINERS are precision 
controlled at every step from the 
electric furnace to the final heat 
treatment to insure perfect castings 
of uniform chemical and physical 
characteristics. 


moLoy—(R) LINERS are precision 
finished to extremely narrow 
tolerances. You receive the full 
benefit of this precision finish 
because the uniform structure and, 
above all, the stability of MoLoy ®) 
prevents the liners from warping 
after machining operations 

are completed. 


IN FIELD AFTER FIELD, THE STRENGTH AND DURABILITY OF MOLOY— 
(® LINERS HAS REDUCED PRODUCTION COSTS AS MUCH AS 50% 


PACIFIC 
terision, hull 
PUMPS 


lacific Pumps inc. 






HUNTINGTON PARK, CALIF. 


MID-CONTINENT DIVISION 
1221 E. Ist St., Tulsa, Oklahoma 


rt Office: Chanin Bldg., New York 
Offices in all Principal Citie« 
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For Every Eye Hazard-— it's 
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WADLICSOIN 


Dependable Products Since 1870 
*T.M. Reg. U.S. Pat. Off. 








Protection « Comfort « Appearance 


.. only the most complete line of 
safety spectacles with Super- 
Tough* lenses gives you a// three 
in metal or plastic frames. You'll 
find WILLSON safety spectacles 
anideal combination ofstrength, 
comfort and good looks. And you 
need all three to get full coop- 
eration from workers who must 
wear eye protection. See our 
new Catalog for complete infor- 
mation. Get it from our nearest 
distributor, or write direct to 
WILLSON PRODUCTS, INC., 
202 Washington St., Reading, 
Pennsylvania. 





Companies in the Hews 


SHELL PIPE LINE CORPORATION 
won the 1950 Accident Prevention Award 
sponsored by the National Safety Council 
and the Advertising Council. The award 
was given in recognition of the support 
given to a “Stop Accidents” campaign by 
the Go-Devil, monthly house magazine of 
the company. Guy F. Fausset, Jr., is ed- 
itor of the publication. 

The magazine is credited with helping 
Shell Pipe Line achieve the lowest dis- 
abling injury rate among all oil and gas 
pipe line companies last year. 


GULF OIL CORPORATION has in- 
augurated a new Employes’ Savings Plan 
open to full-time domestic workers who 
have completed at least six months of con- 
tinuous service and who earn less than 
$9000 annually. The company estimates 
that 30,000 employes are eligible. Under 
the plan, employes may save up to 7 per- 
cent of their compensation. To this the 
company adds its contributions, up to a 
maximum of 5 percent. 


SOUTHWESTERN DRILLING CO M- 
PANY has moved its general office to the 
ninth floor of the Employer’s Insurance 
Building, Dallas. The Dallas office is un- 
der the direction of W. P. Clements, Jr., 
with W. E. Armentrout as office manager 

The company is moving eight rotary 
rigs into the West Texas-New Mexico 
area, where W. W. Gray is drilling super- 
intendent 

7 


SUN PIPE LINE COMPANY (Texas) 
has acquired full ownership of the Sun- 
Yount Lee pipe line in East Texas by 
purchasing the outstanding one-third in- 
terest in the line held by Stanolind Oil 
and Gas Company. 

Purchase of Stanolind’s interest in the 
203-mile, 10-inch, 50,000 barrels-a-day ca- 
pacity crude oil pipe line from the East 
Texas oil field near Longview, Texas, to 
Sun Station on the Neches River near 
Beaumont was announced by William C. 
Kinsolving, president of Sun Pipe Line 
Company (Texas). 

The Sun-Yount Lee pipe line property 
includes 146 miles of gathering lines, rang- 
ing in size from two to eight inches, and 
six main line pumping stations. The line 
was built in 1931 by Sun Pipe Line Com- 
pany (Texas) and the Yount Lee Pipe 
Line Company 

& 


SINCLAIR OIL CORPORATION soon 
will move its executive offices in New 
York to a new 26-story building now un- 
der construction at 600 Fifth Avenue, 
northwest corner of 48th Street. The 
building will be known as the Sinclair Oil 
Building and the company will occupy 
more than half of the total office space, 
taking all floors from the second to ninth 
inclusive with vault space in the sub-base- 
ment. 

Sinclair has signed a 21-year lease on 
the building which is being erected by the 
Massachusetts Mutual Life Insurance Com- 
pany near the Rockefeller Center con- 
course with which the building .will have 
underground access. The new modern, air- 
conditioned quarters will provide office 
space for 1050 persons. Sinclair’s present 
address is 630 Fifth Avenue. 
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Ford 239 V-8 Industrial Engine, 
with four-speed transmission. 
(Displacement— 239 cu. in.) 


A Ford Industrial Engine is the power plant for the Athey 
Force-Feed Loader, made by the Athey Products Cor- 
poration of Chicago. In such highway maintenance 
operations as loading scarified macadam and excess 
windrowed dirt, as well as piled leaf and snow removal 
in urban areas, this self-propelled loader has demon- 
strated its effective and economical operation in the 
hands of hundreds of operators. Where power, relia- 
bility and ease of service are important, Athey finds Ford 
Industrial Engines right for their product. 


INDUSTRIAL ENGINES |} 
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Youngstown Marks 50th Anniversary 
With Indiana Harbor Celebration 


The Youngstown Sheet and Tube Com- 
pany observed the 50th anniversary of the 
company’s founding with an open house 
at its Indiana Harbor plants at East Chi- 
cago, Ind. Organized by a small group of 
eastern Ohio business leaders in the fall 
of 1900, the company has grown to be a 
$250 million enterprise. 

Thomas A. Cleary, Sr., has been ap- 
pointed general superintendent of the 
Campbell Works steel plant and Struthers 
works. He succeeds William H. Yeckley 
who recently was appointed an assistant 
to the vice president in charge of opera- 
tions. 


Publicity and Sales Appointments 
Made by Detroit Diesel Division 


Detroit Diesel Engine Division of Gen- 
eral Motors Corporation has appointed 
William Fox publicity manager. Fox joined 
the division in 1942 and has been in the 
Advertising department since 1947. 

Other division appointments include that 
of John Lundahl to the new position of 
sales representative-at-large. He will be on 
special assignment, working with regular 








Kobe, Inc. has opened this new office and 
warehouse at Healdton, Okla., to serve the 
southern Oklahoma area. Responsible for Kobe's 
activities in this area are, left to right, Charlie 


Edwards, district manager, and Bill Wallace, 
Jim Oefinger, and Ken Rinker, representatives. 


representatives throughout the country. 

R. D. Redner has been promoted to sales 
representative to cover Minnesota, North 
and South Dakota, Iowa, Nebraska, west- 
ern Missouri and Kansas. 
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EACH WAY- 
DAILY Flights to 


VENEZUELA — 
JAMAICA! 


Chicago & Southern Air Lines’ 
4-motored Douglas Skymasters now offers 
seven-days-a-week service through the Hous- 
ton and New Orleans gateways to Caracas, 
Kingston, and Havana. Flights each way 
every day provide one-plane service from the 
Great Lakes to the Venezuelan oil capital. Ask 
your travel agent or nearest C&S ticket office. 


EVERY DAY” 


fleet of 


CHICAGO & SOUTHERN AIR LINES 
General Offices, Memphis, Tenn., U.S.A. 





























A. O. Smith Corporation Announces 
Product Service Division Changes 


J. J. Bohmrich, former manager of the 
Product Service division of A. O. Smith 
Corporation of Milwaukee, has been named 
group executive over the Product Service, 
Railroad Products and Welding Electrode 
and Equipment divisions. 

Replacing Bohmrich as manager of 
product service is J. W. Spoor, former 
assistant manager. In his new position as 
division manager he will also direct opera- 
tions of the Chicago Product Service 
branch. Prior to his association with A. O. 
Smith Spoor was assistant to the vice 
president in charge of sales of Brunswick- 
Balke-Collender Company, Chicago. 

E. R. Dickinson, who has been manager 
of the Chicago branch, is being transferred 
to the Eastern branch at Union, N. J., as 
manager, succeeding C. L. Tracey who is 
moving to the New York district office in 
LPG sales in the A. O. Smith Home Appli- 
ance division there. 

At the Dallas branch, J. A. Snyder, Jr., 
was named manager, succeeding D. R. 
Neff, resigned. 


Magcobar Division Sales Office 
Is Established at New Orleans 


A new division sales office in New 
Orleans has been opened by Magnet Cove 
Barium Corporation. 
L. D. Jones, assistant 
sales manager for 
Magcobar, will be in 
charge of the new of- 
fice at 705 Richards 
Building. 

Jones was once dis- 
trict sales manager for 
Beaumont Cement 
Sales Company and is 
a former toolpusher 
for Bateman Drilling 
Company. 

Magcobar has other * 
sales offices at Hous- 
ton, Tulsa and Cor- 
pus Christi. 





L. D. Jones 


Continental Announces Changes 
In Store Management Personnel 


G. H. Slack, former sales representative 
at Continental Supply Company’s Casper, 
Wyo., store, has been named store man- 
ager there. John J. Dean, store manager 
at Harvey, La., has been transferred to 
Alice, Texas, in the same capacity. Dean 
is replaced at Harvey by David G. Golden, 
former assistant manager at Pratt, Kansas. 

Cooper Vaughn has replaced H. B. Har- 
ris as store manager at McAllen, Texas, 
the latter being transferred to the North 
Texas area. W. R. Everett has been ap- 
pointed manager of the Post, Texas, store, 
being transferred from Pampa, Texas, 
where he served in the same position. He 
is succeeded in Pampa by J. B. Patterson, 
former field salesman. 
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Before we introduced Goodall LONG-LIFE Flexible 
Cord Rotary Hose, exhaustive field tests had proved 


ELEXIB 
that the outstanding new construction would eliminate 


o a a> the cause of more than 90% of rotary hose failures. 
Now, proof of performance is a matter of record! 

Service actually rendered by this revolutionary rotary 

RO T A i Yy hose under practically every conceivable drilling condi- 

tion has been far beyond our fondest expectations. Yes, 

Goodall LONG-LIFE Flexible Cord Rotary Hose is giving 

4 o & = even better service than even we had a right to expect. 

The Flexible Cord design is a Goodall Application of the same 

cord principle which revolutionized motoring by multiplying tire 

safety and life. In Goodall LONG-LIFE Rotary Hose, this design 

provides the extra strength to withstand torsional twist, thus elimi- 

nating the destructive tearing action which builds up internal 

stresses that later result in ruptures. Besides, LONG-LIFE is more 
durable, more flexible, perfectly balanced, salvable. 

Before you buy rotary hose, inspect Goodall LONG-LIFE. Look 
at it on rigs you visit. Ask operators who use it. You'll see why now 
they're telling us that Goodall LONG-LIFE Flexible Cord Rotary 
Hose is the best in the field. You can’t buy a better rotary hose 
for any amount of money. 


“ 
~ 
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GOODALL RUBBER Company 


TRENTON, N. J. 


GOODALL RUBBER COMPANY OF TEXAS 
GOODALL RUBBER OMPANY OF ALI 
Los wale |: e ttl Tel | 
GOODALL RUBBER 
elti deta) Te) 
EXPORT: Goodall Rubbe 


DISTRIBUTORS: T 1s and Lou 1S 
Co.; Wilson Supply C Oklahoma—lverson Supply Co 


N. J 


Oil Field Mate 





LOAD BINDERS 


GUARANTEED FOR LIFE! 


Six sizes — with guaranteed 100% proof tested 
construction that will take 5- to 20-ton stress 
loads without failure. Unique patented flange 
type design prevents handle spreading. Ball 
and socket swivel joint cannot pull apart. Drop 
forged of high quality carbon and alloy steel 


machine-fitted, heat-treated 


if You Break It We Replace It! 
of Charge on Receipt of Broken Binder 


LEBUS ROTARY TOOL WORKS, INC 


P.O. Box 2352 +1.D. Ph. 5 + Longview, Texas 





FT eee 
If you use pipe, 
you need 






ECTORSEAL +1 


@ INSOLUBLE IN OIL AND WATER 


Rectorseal +1 is the perfect sealant for use on 
(1) Drilling Rigs (2) Well Completions (3) Production 
Lines (4) In Refineries (5) Distribution Systems. 
Everywhere in the Oil Industry for the past 13 years 
Rectorseal +1 has proved its superiority as a per- 
fect sealant in maintaining “‘leak-free,”’ “‘trouble- 
free,”’ ‘‘cost-free’’ connections. It’s designed especially 
for the Oil Industry. 


Ask your supply 


store or write— 


RECTORSEAL, Dept. 
G, 2215 Commerce 
St., Houston, Texas 





ECTORSEAL 


Manufactured by 
RECTOR WELL EQUIPMENT CO., INC 
Fort Worth, Texas 


MAKING THE OIL INDUSTRY SAFER 
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EQUIPMENT and SERVICE SUPPLIERS’ 


NOTES 














Oil Well Supply Company's new quarters at El Dorado, Arkansas. The structure is L-shaped, 
with masonry front. 


H. K. Porter Company Appoints 
Jarecki Division General Manager 

Charles L. White has been appointed 
general manager of Jarecki Manufacturing 
Company division of 
H. K. Porter Com- 
pany, Inc., with head- 
quarters in Houston. 

White has had 25 
years experience in 
sales, store manage- 
ment and sales engi- 
neering with Continen- 
tal Supply Company, 
Bridgeport Machine 
Company, Williams- 
port Wire Rope Com- 
pany and their succes- 
sor Bethlehem Steel 
Company. Immedi- 
ately before joining 
Jarecki in February, 1950, as district man- 
ager of the West Texas stores, he was with 
R. G. LeTourneau, Inc., in charge of oil 
country sales of wire rope. 


Charles L. White 


Dobbins and Peters Are Appointed 
Sales Representatives for Totco 
R. A. (Dick) Dobbins has been ap- 


pointed sales representative for Technical 
Oil Tools, Inc., in the Cody, Wyo., district, 
replacing P. T. Bannerman, who was trans- 
ferred to Bakersfield, Calif. Dobbins has 
worked more than nine years in the oil 
fields, and has been employed by both drill- 
ing and producing companies in the Cody 
area for the past several years. 

Loyd D. Stack, named as sales repre- 
sentative in Abilene, Texas, will help han- 


SORTG AGE’ 





dle the increased activity in the Snyder- 
Abilene area. A graduate of Texas Techno- 
logical Institute, Stack spent five years in 
the U. S. Marine Corps, and since the war 
has worked for drilling contractors in West 
Texas 


Byron Jackson Names Manager of 
Pump Division's Houston Office 


William S. Thomas has been appointed 
branch manager of the Houston office of 
the Pump division, 
Byron Jackson Com- 
pany. Prior to this 
appointment, he was 
branch manager for 
the San Francisco of- 
fice of the company. 

Thomas is a gradu- 
ate of the University 
of California at Berke- 
ley and of the Har- 
vard School of Busi- 
ness. He started with 
Byron Jackson in July, 
1941, in cost account- 
ing. In September ie 
1944, he a made William S. Thomas 
submersible motors production manager in 
Los Angeles and held this position until 
1946 when he became a sales engineer 
He was appointed branch manager at San 
Francisco in September, 1946. 


Tube Turns Sends Morris to Tulsa 


Landis O. Morris, who joined Tube 
lurns, Inc., in July, 1949, has completed 
the sales training program and has been 
assigned to the Tulsa office under Robert 
S. Tyler, Jr. 
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“Combines Jar and 
Safety Joint in ONE tool! 


“~<-Sets new standards of 
efficiency, simplicity 
and compaciness! 





Unequalled for Formation Test- 
ing, Casing Tests, Diamond Core Drilling, 
Fishing and similar operations! 


WHAT itis! 


The new Shaffer Jar Safety Joint combines— 
in ONE compact tool—both a straight-pull Jar and a 
quick-releasing Safety Joint. If the stuck string can- 
not be jarred loose, it can then be disconnected for 
recovery of everything above the mandrel of the 
Jar Safety Joint. Later, by simply using the recov- 
ered portion of the Jar Safety Joint at the bottom 
of the run-in string, the recovered string can be 
reconnected with the stuck portion for subsequent 
recovery operations. The tool embodies operating 
principles already field-proven in other Shaffer 
products—and has been successfully used by leading 
operators under a wide range of well conditions. 


WHY its better ! 


The Shaffer Jar Safety Joint not only com- 
bines two tools in one—thus saving extra costs and 
conserving space in the string—but it also provides 
greater safety and efficiency than assemblies of con- 
ventional single-purpose tools. Only a single pack- 
off is required ... only ome pin and one box ... only 
a few simple parts that operate as a coordinated unit 
in place of many duplicated parts that cause multi- 
ple maintenance and operating problems. These 
and other advantages outlined at right mean safer, 
more efficient, and more economical operation! 


Ay 





TANY APPLICATIONS 


The Shaffer Jar Safety Joint is particularly recom- 
mended for use with formation testers, casing shoe tests 
and on fishing jobs. And, although not designed for heavy, 
high-speed drilling operations, it is extensively used for 
diamond core drilling and similar light drilling operations. 





Another NEW Shaffer Advancement... 
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not necessary to operate the Jar. 


@ Any number of blows can be struck in rapid 
succession—or single blows at any desired inter- 
vals—by simply raising and lowering the string. 
Every time the string is lowered the tool auto- 
matically ‘‘resets."’ Raising the string strikes the 
blow—and blows may be struck continuously as 
fast as the string can be raised and lowered. 


@ Force of the blow is easily adjusted over a 
range of 10 to 60 tons in 5 ton steps, so that 
virtually any desired blow can be struck. 


@ The tripping mechanism does not depend 
upon friction for operation and strikes a steady, 


uniform blow. 


direction. 


AS A SAFETY JOINT > 


... this new Shaffer tool is also superior. 
Since there are no tight-fitting joints or 
threads to “force,” quick release can be 
effected whenever desired by simply fol- 
lowing a few simple operations in 


proper sequence. 


other threads in the string. 


danger of release. 


@ At any desired time after release, the Safety 
Joint can be reconnected in the hole for further 


recovery operations. 


representative. Or write direct! 


The tool strikes a powerful upward 
blow with simply a straight pull on the 
string. No torque or rotation of any kind 
is needed to strike the blow ...therefore, 
there is no interference with operation 
of other tools in the string. However, 
full torque can be placed in the string if 
desired for loosening operations—but is 


@ All rotational loads are carried by heavy 
drive keys—not by threads. Since the drive keys 
are stronger than the run-in string, any amount 
of torque can be applied to the string—in either 


@ Only 1/6th turn is needed to release the 
Safety Joint, eliminating risk of unscrewing 


@ Until the Safety Joint is first made ready 
to release, any amount of torque—in either di- 
rection—can be applied through it without 


Get The Full Details on this new Shaffer 
development from your nearest Shaffer 


































Drive keys remain 
in locking slot as 
the blow is struck 
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Rotating drive 

keys into unlock- 

ing slot releases 
Safety Joint 
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Emsco Derrick & Equipment Makes 
Three Executive Personnel Changes 


Paul Courtney S. A. Martin 


Paul Courtney, re- 
cently appointed vice- 
president of Emsco 
Derrick & Equipment 
Company and former 
manager of the Hous- 
ton plant, has been 
appointed vice presi- 
dent and general man- 
ager of sales for all 
Emsco products, ex- 
cluding D+ B sales. 
Courtney, who has 
been with Emsco 


i wy, since 1938, is head- 





LEBUS ROTARY 
TOOL WORKS, » 


| 
} quartered at Houston. 

S. A. Martin, for- 
mer assistant plant manager, succeeds 
Courtney as manager of the Houston 
plant. Martin has been with Emsco since 
1927 when he started as a helper in the 
shop and has advanced to his present 
position. 

F. M. Martin, manager of jobber sales, 
has assumed duties as assistant plant man- 
ager of the Houston plant. He joined 
Emsco in 1932. 

J. T. Tucker continues. as sales man- 
ager, covering the Mid-Continent, Rocky 
Mountain, Canadian and Eastern areas. 
Tucker joined the Emsco organization in 
1940 as a field serviceman. Previous ex- 
perience included ten years with various 
oil companies and drilling contractors in 
the Mid-Continent area. His headquarters 
remain at Houston. 


F. M. Martin 


TELANICAL CONSULTING 
PRODUCTION ENGINEERING 
SERVICE , INCLUDING 
CORE ANALYSIS 


OND 
a AR, 
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Salt Water 
Disposal 
Installation 
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Cleco Names Eastern Agent 


The Cleco Division of Reed Roller Bit 
Company, Houston, has appointed Ens- 


Duval County, 
Texas 


DM+4ps DO WHO TH—S MOVSPZMAS—P=E MBDCHWOWMDv 
DMH4b>sS DO OPO THA-=z OZ 


SURVEY S Gene mnsINEe RS 


ESTIMATES CABLE @STINE 


DESIGN : 
INSTALLATICN Wiens ga.i5,tO> 


SUPERVISION 
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minger Company, 57 Wood Street, Wilkes- 
Barre, Penn., as distributors for Cleco 
products in that area. In addition to the 
full line of Cleco pneumatic tools, Ens- 
minger will maintain complete stocks of 
parts and accessories. 


New Cummins Building Will House 
Manufacturing Materials, Supplies 


The largest single expansion in its 30- 
year history was begun by Cummins En- 
gine Company, Inc., when it started work 
on a Stores Center Building at Columbus, 
Ind. 

The new structure, 200 feet wide and 
460 feet long, will add 92,000 square feet 
of floor space to factory facilities, and 
will serve as a central storage for all mate- 
rials and supplies. It also will house qual- 
ity control and inspection activities and an 
enlarged department for shipping service 
parts. 

Managers and their assistants from the 
nine Cummins regional liaison offices, ex- 
port representatives from Cummins Diesel 
Export Corporation, and sales department 
managers at the factory met recently to 
discuss sales plans. P. J. Every, manager 
of regions, presided. 


Carr Will Head Up Edward Valves 
Engineering and Research Staff 


Laurence H. Carr has been named di- 
rector of engineering and research for 
Edward Valves, Inc., 
East Chicago, Ind. 

Carr has been a 
member of the Edward 
technical staff since 
1936. He was previ- 
ously chief metallurg- 
ist. In his new posi- 
tion, he will be respon- 
sible for consolidating 
the development func- 
tions of engineering 
research, product en- 
gineering and techno- 
logical specifications 
for process control. He 
is a graduate of the 
University of Chicago. 

Ralph A. Mumert has been appointed 
a sales engineer with F. J. Hearty & Com- 
pany, Los Angeles and San Francisco, 
west coast representative for Edward 
Valves. Mumert was formerly with Keenan 
Pipe and Supply Company. 





Laurence H. Carr 


The Enlarged Quarters of Hercules Motors Corporation’s Houston factory branch, now at 
6818 Navigation Boulevard, provide customers in the Houston area with complete sales and service 
facilities in an easily accessible location. 
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The dies of Consolidated Western’s “O-ing” 
press which completes the pipe-shaping 
operation. 


Consolidated Western’‘s Pipe Mill 
At Orange Gets New Machinery 


Consolidated Western Steel Corporation 
has installed two huge hydraulic presses 
at its large-diameter pipe mill at Orange, 
Texas. One is a “U-ing” press weighing 
280 tons with a 2000-ton pressure which 
presses the steel plate into a U-shape. The 
other is an “O-ing” press which weighs 
675 tons and squeezes the U-ed plate into 
a cylinder under 18,000 tons pressure. 

Most of the production from the new 
presses will be in 40-foot lengths, instead 
of the 32-foot lengths previously put out. 


Union Oil Company Vice President 
Is Elected Lane-Wells Board Member 


A. C. (Cy) Rubel, prominent oil man 
and vice president in charge of exploration 
and production of 
Union Oil Company, 
has been elected a di- 
rector of Lane-Wells 
Company. 

Rubel, who is also 
a director and a mem- 
ber of the executive 
committee of Union 
Oil Company, started 
work with that com- 
pany in 1923 as an 
exploration geologist. 
Then he served as 
petroleum engineer, 
field superintendent, 
division superintend- 
ent, manager of exploration, before reach- 
ing his present position. 

He received his degree in mining engi- 
neering and metallurgy from the Univer- 
sity of Arizona. 


A. C. Rubel 


Cooper-Bessemer Agent Appointed 


Clayton L. McDougall has been ap- 
pointed sales and engineering representa- 
tive at the Odessa, Texas, office of The 
Cooper-Bessemer Corporation. A graduate 
engineer from the Unive rsity of Cincinnati, 
McDougall has been with the company 
more than six years at its headquarters 
plant in Mt. Vernon, Ohio. 
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Load Em and M 


TRAILER 





When you have something 
heavy to move you can al- 
ways call on your Hobbs 
Self-Loading Floats. Devel- 
oped and engineered in the 
oil fields, this equipment is ideal for 
moving rigs, draw-works, butane tanks, 
other heavy and massive units, bull- 
dozers, road building equipment. 
Hobbs Self-Loading Floats are famous 
for saving time and labor — for their 
super strength, easy loading, long 
service. Write, wire, telephone or 
# cable HOBBS MFG. CO., FORT 
WORTH, TEXAS, for complete de- 
tails. (Please mention this publication). 





Lead drawn on float by winch line after 
float has been lowered to ramp position and 
tractor backed against rear end of float. 





After load is in place, tractor is re- 
turned to front and float is raised to 
hauling position by means of winch. 





Loaded and ready to go. Entire job 
done by one man, Hobbs Self-Loading 
Float, and winch-equipped tractor. 


(HOBBS MANUFACTURING COMPANY 


FACTORY SALES AND SERVICE—Fort Worth, Houston, San Antonio, 
Lubbock, Texas. DISTRIBUTOR SALES AND SERVICE — Hobbs Trailer Equip- 
ment Co., Dallas, Texas; Hobbs Trailer Sales Co., El Paso, Texas; H & H 
Equipment Co., Okla. City, Okla.; Hobbs Trailer Co., Wichita, Kansas. 


; OIL FIELD and COMBINATION Bodies 


HOBBS) The “Utility Men 


of the Oil Fields 
















Sturdy all-steel bodies decked with oak or steel plate, equipped with drill-pipe 
gin poles and extra heavy, rolling tail pipe. Oil Field Body has king pin for 
engaging inverted fifth wheel mounted on trailing equipment; Combination 
Body has new cable-released fifth wheel to engage standard king pins. 
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Bolted Steel 
OIL TANKS 


— an investment in quality! 








SRT CoD 
FT POE 1 OS 


. 





Simple or complex installations . single tank or 


battery . . . you get the same Butler quality and service. 


no doubt about it... 


There’s 


When you invest in Butler Bolted Steel Oil Tanks you’re 


quality always pays off. 
making an investment in quality. They're built to give 
you those extra years of service that make them pay off 


for you as a long-term investment. 


The next time you need storage facilities, specify Butler! 


It will pay you now and through the years to come. 


Prompt, Dependable Service! 


Contact the Butler distributor nearest you! 
AMERICAN PIPE & SUPPLY COMPANY 


Denver, Colorado Cut Bank, Montana 


HARRY G. MILLER 
El Dorado, 


UNION TANK & SUPPLY COMPANY 
Fort Worth, Texas 


Houston, Texas 
Odessa, Texas 
Snyder, Texas 


Alice, Texas 


Casper, Wyoming 


Arkansas 


New Orleans, La. 
Great Bend, Kansas 
Tulsa, Okla. 
Oklahoma City, Okla. 
Hobbs, New Mexico 


Tyler, Texas 
Midland, Texas 
Nocona, Texas 
Lafayette, La. 
Ruston, La. 


These Butler specialists can also give you prompt service or information on 


Walkways + Unit Heaters + Other Oil Field Equipment 


BUTLER MANUFACTURING COMPANY 


RICHMOND MINNEAPOLIS, MINN 


Stairways °¢ 


CALIF 


9ALESBURG. ILL 
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Tuboscope’s new regional headquarters 
in Houston. 


Tuboscope Elects Vice Presidents 
In Charge of Gulf Coast Regions 
Harry Bozeman and B. H. (Tennessee } 
Pickard have been elected vice presidents 
ef Tuboscope Company, and will be charge 
of operations in Louisiana and Mississippi, 
and the Texas Gulf Coast, respectively. 
Bozeman’s headquarters are at New 





oa 5 
Harry Bozeman 


of all 


B. H. Pickard 


Iberia, La., and he is in charge 
branches of the company’s work. 

Pickard’s offices are in the company’s 
new divisional office at 2400 Holmes Road 
in Houston, from which point he will di- 
rect field activities for the company in that 
area. 

The new division headquarters at Hous- 
ton contains instrument repair shop and 
warehouse facilities. 


British Industrialist Visits U. S. 
To Form Partnership with Cameron 


Alan P. Good, board chairman of Asso- 
ciated British Oil Engines, Inc., was in 
Houston to confer 
with J. S. Abercrom- 
bie, president of Cam- 
eron Iron Works, on 
a new company which 
will make Cameron 
tools in England to 
sell throughout the 
Empire. 

During his Houston 
Good toured the 
nearby ranches and oil 
fields. He left the U. S. 
to visit some of his 
company’s plants in 
India, Australia and 
New Zealand. 





Alan P. Good 


Harvester Constructs New Building 


International Harvester has begun work 
on a new $5 million building which will 
house a service parts depot and a machine 
transfer in Broadview, a suburb of Chi- 
cago. The parts depot, the ninth of 12 to 
be installed throughout the U. S., will 
serve as a wholesale distribution center for 


sales outlets in Illinois, Indiana, western 
Michigan, southern Wisconsin, eastern 
Iowa, and northern Kentucky. 
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SUN OIL COMPANY 


an entirely independent unit of the 


petroleum industry 
as 
Manufacturers of 
BLUE SUNOCO GASOLINE 
SUNOCO MOTOR OIL 
SUN INDUSTRIAL PRODUCTS 
and a 


COMPLETE LINE OF BLENDING OILS, FINISHED OILS 
AND GREASES 


SUN OIL COMPANY 


Philadelphia, Pa. 


Texas Sales Offices: 
DALLAS and BEAUMONT 








Here's the Accurate Way to 
take Wire Line Measurements 


Kents 








MECHANICAL ENGINEERS: 
HANDBOOK 


New 12th Edition in Two Volumes 





POWER— edited by J. Kenneth Salisbury, General Electric 


Company 

A complete section on liquid fuels, with many tables for 
easy reference, is included in this volume. Covered in the 
section are such topics as characteristics of fuel oil, methods 
of burning, storage and handling of fuel oil, and gasoline 
and kerosene. Other subjects in the Power volume—basic 
components of any power process; pumping and piping; 
power-producing equipment; refrigeration, heating, ventilat- 
ing, and air conditioning; transportation; electric power; 
atomic energy; instrumentation; power test codes; and mathe- 
matical tables. 1950 - 1459 pages - 1024 illus. - 544 by 8% - 
$8.50. 


DESIGN AND PRODUCTION — edited by Colin Car- 
michael, Editor, ‘‘Machine Design.”’ 

This volume is concerned primarily with the design and 
manufacture of machinery and other engineered products. 
Both it and the Power volume have been completely rewritten 
in this edition to include the most recent data and the latest 
practice. Basic principles; working formulas; charts and tables; 
standard dimensions, proportions, and specifications; and 
illustrations of typical equipment all combine to give the 
engineer the most information in the least amount of time 
1950 - 1660 pages - 1459 illus. 55% by 8% - $8.50 

For Sale by 


THE GULF PUBLISHING COMPANY 
P. O. Box 2608 HOUSTON, TEXAS 
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Hundreds of Cavins Depthometers 
are in successful service giving 
their owners direct-reading, accu- 
rate well measurements. This 
strong, simple device comes in a 
handy carrying case (weighs only 
17 pounds)—is put on the line in 
a few seconds, and tells you where 
bottom is quickly and dependably. 
—Write for folder to The Cavins 
Co., 2853 Cherry Ave., Long Beach 
6, California. 


THE CAVINS DEPTHOMETER 
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You'll talk 


OIL-MAN TO OIL-MAN 
at 
FIRST NATIONAL 


Our oil department is complete — it brings to- 
gether the specialized knowledge of geologist, 
petroleum engineer and banker. You'll feel at home 
in the First National, you’ll talk to practical oil men 
who know your banking requirements, speak your 
language, are thoroughly familiar with all Gulf 
Coast oil developments. Come in at any time — 
you'll find every officer in the First National Oil 
Department sincerely interested in helping you. 


{ 
| pumps, announces the 


| ton office. 





FIRST NATIONAL BANK 


in Houston 














EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








United Supply and Manufacturing 
Promotes Two to Sales Positions 





A. R. Brown H. C. Thornton 


H. C.° Thornton, 11-year employe of 
United Supply and Manufacturing Ccm- 
pany, has been appointed assistant district 
manager of Oklahoma with headquarters 
at Elk City. He had previously been man- 
ager of the Elk City store. 

A. R. Brown, for the last six years store 
manager of United’s Seminole, Okla., store, 
has also been promoted to assistant dis- 
trict manager of Oklahoma with _ head- 
quarters in Seminole. 


British Subsidiary is Formed by 
Caterpillar Tractor Company 

Caterpillar Tractor Company has an- 
nounced plans for the formation of Cater- 
pillar Tractor Company, Ltd., a wholly- 
owned British subsidiary. It will be pri- 
marily concerned with the wholesale dis- 
tribution of parts made by selected British 
manufacturers and sold through authorized 
Caterpillar dealers. 

Wallace J. Bornholdt, purchasing agent 
for Caterpillar, will be managing director 
of the new organization. He will be aided 
by Wayne H. Becker, parts control man- 
ager, who is to become merchandise man- 


| ager of the subsidiary, and Wayne R. 


Thomson, planning staff engineer, selected 
to head the technical and inspection de- 
partment. 


Wahlstrand Is Added to Houston 


| Sales Staff of Pacific Pumps Inc. 


| president of Pacific 


| Houston Engineers’ 


Elmer J. Weis, vice 


Pumps Inc., manufac- 
turers of centrifugal 


appointment of John 
Wahlstrand as sales 
engineer with head- 
quarters in the Hous- 


Wahlstrand, an as- 
sociate member of the 


Club, is well known 
throughout the petro- 
leum and chemical in- John Wahlstrand 
dustries in Texas, 

Louisiana, Mississippi and Alabama. 





Butler Buys Birmingham Plant 

Butler Manufacturing Company, Kan- 
sas City, Mo., has purchased a practically 
new steel fabricating plant at Birmingham, 
Ala., from W. L. Coston & Sons. The 
property includes the factory building, 
equipment and a 40-acre site. The plant 
will manufacture Butler products for the 


| Southeast U. S. 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Mid-Continent Adds Branch Store 
And Appoints Sales Personnel 


Mid-Continent Supply Company has ex- 
panded its network of branch stores with 
the opening of a new store at 118-120 
South Miller Avenue, Farmington, N. M. 
E. L. Tedder, formerly store manager at 
Hobbs, N. M., is manager. Others at 
Farmington are field salesmen H. T. 
Branum, transferred from Snyder, Texas; 
F. A. Dieterman, also from Snyder; B. K. 
Morgan, from Hobbs; B. F. Sealy, from the 
store in Kermit, Texas; and new employes 
Jess Stewart and M. G. Cogdell. 

Vernon H. Haston, who has been with 
Mid-Continent since 1947, has been ap- 
pointed district manager in Great Bend, 
Kansas, where the district office has been 
moved from Wichita. 


Executive Appointments for New 
Geophysical Company Are Announced 
Dean Walling, executive vice president 
of the former Western Geophysical Com- 
pany, continues in the same capacity in the 
recently-organized Western Geophysical 





V. E. Prestine 


Company of America. After being gradu- 


Dean Walling 


ated from Abilene Christian College in 
1930, Walling worked with Geophysical 
Research Corporation and Geophysical 
Service, Inc., before joining Western Geo- 
physical Company in 1933. 

V. E. Prestine, named as vice president 
and assistant manager of operations for 
the new company, has a master’s degree 
from Sheffield Scientific School of Yale 
University. He began with Western Geo- 
physical in 1935 as a computer on one of 
the field crews and rose to become super- 
visor of Rocky Mountain operations. 

Headquarters of the Eastern division 
have been transferred from Natchez, Miss., 
to Shreveport. The Eastern division re- 
mains under the direction of Booth B. 
Strange, vice president, who first joined 
Western Geophysical Company as a com- 
puter in Texas in 1936. 


Charles W. M. Coote Company Will 
Represent Gorman-Rupp in East 
The Gorman-Rupp Company has ap- 


pointed the Charles W. M. Coote Com- | 


pany, Inc., as its eastern representative to | 


serve the petroleum industry. Sale of 
Gorman-Rupp products to the major oil 
companies of the New York metropolitan 
area will be handled by the Brand-Welch 
Sales Company of New York. 

Charles W. M. Coote, head of the dis- 
tributing firm, worked in the laboratories 
of The Standard Oil Company of New 
Jersey from 1933 until 1940, when he 
joined Davisbilt Products Company in 
Cincinnati. In 1948 he entered the pump 
field, and in 1949 established his own firm. 
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—@ Faster Penetration 
<—@> Improved Core Recovery 
<—@ Less Cost Per Foot 


Base Points: 

Salt Lake City, Utah 
Casper, Wyo., Worland, Wyo. 
Hobbs, N. M., Shreveport, La. 

Purcell, Oklahoma 


CHRISTENSEN 


DIAMOND PRODUCTS CO. 


TELEPHONE 6-8738 


1975 SOUTH SECOND WEST + SALT LAKE CITY, UTAH = 
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KINCEACH aummees 


THE KINZBACH Automatic 


MUD RELIEF VALVE 
The Only Mud Valve with 
Positive Snap Open—Snap Shut Action 


y.% last positive automatic relief of overload pressures in 
mud lines is possible. The new Kinzbach Model 112 Relief 
Valve provides safer, more efficient pump or pressure relief 
and greater flexibility in operations than any other valve. 


The Model 112 operates on working pressures from 750 to 
2500 p.s.i. It Snaps Open for instantaneous pressure relief 
at maximum volume. It Snaps Shut to restore circulation in- 
stantly and automatically after a pre-determined pressure 
drop. 


The Model 112 Valve can be used for any mud relief applica- 
tion, including compounding operations. Field tests prove con- 
clusively that the Kinzbach Valve offers every operational 
advantage required for efficient mud operations. Write for 
full technical data. Ask for bullentin 11250. 


KINZBACH TOOL CO., INC. 


P.O. Box 277 + Houston 1, Texas 


KINZBACH 





Export Office: 
74. Trinity Place, 
New York, N. Y. 





Co 


INC 
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eee 


TOOL “ 
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National Tube Company Announces 
Promotions for Four Executives 

William F. McConnor, vice president in 
charge of sales for National Tube Com- 
pany since 1946, has been elected execu- 
tive vice president. He began with the 
York Manufacturing Company in 1914, 
following his graduation from Lehigh Uni- 
versity’s engineering school. In 1917 he 
went to National Tube, and served in vari- 
ous Capacities in the operating, engineer- 
ing, and sales departments. For 10 years 
prior to 1946 he was general manager of 
sales. 

H. J. Wallace succeeds McConnor as 
vice president in charge of sales. Graduat- 
ing from Harvard College in 1928, he 
joined the company at the Ellwood City, 
Penn., plant. After taking a student train- 
ing course in 1929 he worked in the sales 
division, becoming manager of sales of the 


W. F. McConnor H. J. Wallace 


Pittsburgh district office in 1937. He was 
Eastern area sales manager in New York 
immediately following the war, and in 
1946 was made general sales manager. 

William J. McKee, former sales manager, 
central area, is the new general sales man- 
ager. A graduate of the Carnegie Institute 
of Technology’s school of engineering, Mc- 
Kee joined National Tube in 1912. He was 
sales manager in New York City, served in 
the general sales office in Pittsburgh, and 
was made sales manager, central area, in 
1945. 

McKee is replaced by Louis W. Mason, 
who was associated with the purchasing de- 
partment from 1923 to 1944, when he 
joined the sales department as assistant 
general manager of sales-ordnance in Wash- 
ington. In 1948 he served as sales man- 
ager in Detroit and Pittsburgh. 


Producers Supply & Tool Moves 


Two West Texas Representatives 

D. L. (Don) Collins, formerly manage! 
at Turnertown, Texas, for Producers Sup- 
ply & Tool Company, has been transferred 
to the company’s new store at Snyder, 
Texas, as manager. W. T. (Bill) Douglas, 
formerly manager at San Benito, Texas, 
has moved to Midland, Texas, as sales rep- 
resentative for the Midland and Odessa 
district. 


Link-Belt Expands Public Relations 

Link-Belt Company announced that its 
public relations activities are being ex- 
panded, and that a separate Public Rela- 
tions department has been established at 
executive headquarters in Chicago. It 1s 
to be headed by Harlan B. Collins, secre- 
tary of the company, and Russel B. Kern, 
supervisor of public relations and editor of 
Link-Belt News, the company’s house 
organ 
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Promotions for Five Employes Are 
Announced by United Supply Company 


LAV 





C. G. King, Jr. Floyd W. Fisher 


C. G. King, Jr., has been named division 
manager of the entire Gulf Coast area for 
United Supply and Manufacturing Com- 
pany. His headquarters are in Houston. 

Floyd W. Fisher has been appointed 
manager of stores, and has been trans- 
ferred to headquarters in Tulsa. He has 
been with United Supply 13 years, serving 
as Dallas sales representative since 1943. 

Neil Jones, a member of United Supply’s 
sales department since 1941, has been 
made sales manager. He is graduate of the 
University of Alabama, was superintendent 
of Clark Pipe Line Company in 1937, and 
in 1940-1941 worked for the War Depart- 
ment. 

Thurman J. Holladay has been trans- 
ferred from manager of the store in Eunice 


to manager of the new store at Snyder, 
Texas. Except for the time he served with | 


the Navy in World War II, Holladay has 
been with United since 1942. 
W. H. Huey, former assistant district 


manager of Oklahoma, is now manager of | 


the Dallas office. 


United Centrifugal Pumps Opens 
Offices in Houston and New York 





John Re 


Halley Johnston 


United Centrifugal Pumps, a division of 
United Iron Works, has opened eastern 
headquarters at 225 Broadway, New York, 
under the supervision of John Re. Re en- 
tered the engineering department of United 
Iron Works in 1929, became manager of 
the Pump division in 1937, and in 1947 
was made sales manager. 

On September 1 a second regional office 
was opened in Houston with Halley John- 
ston as manager. Prior to his new appoint- 
ment Johnston was Western district engi- 
neering sales manager for United Centrif- 
igal Pumps. He will act in an advisory 
ind supervisory capacity over the activities 
of the Houston, Tulsa, St. Louis, and Den- 
ver district offices. 
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FIG. 208 
BLANKING UNION 


with “O” Ring is ideal for 
mainfolding, terminal installa- 
tions, transfer lines, scraper 
box and jumper assembly 
service. It has less bulk . . . less 
weight. All parts completely 
interchangeable. Available in 
4”, 6”, 8’ and 10” sizes. 





oo 


CHIKSAN JOINTS WECO UNIONS WECO COMPOUNDS 


WELL EQUIPMENT 


Subsidiary of Chiksan Company 
HOUSTON 1, TEXA 
e Sales Representative Outside Mid 
CHIKSAN COMPANY 
Brea, Calif Chicago 3, III 
Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif 


Newark 2, N.J 
Newark 2, N.J 





Ask your WECO represen- 
tative or write for complete 
details and wide range of 
applications of WECO Fig. 
208 Blanking Union. 


MFG. CORP. 
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Thie year marks the llth year since we purchased our firet 
LeRo! engines from you, and | thought perbaps you would lise 
to know how ve feel about the service we have received from 
these engines anc also the service your company has gives on 
thea 


I cam tell you honestly that these engines bave given us 
better service than any engines we have ever owned or op- 
erated. As you know, we recently purchased from you two 
more of the 12 cylinder engines and they vere installed on 
@ oew rig apd are being operated io the Snyder ares at 
the present time we are operating 27 of these cylinder 
engines, 2 of the 6 cylinder engines and « of 
Ger engines We are a)50 operating 50 of t 
gines and Generating Plante of various sizes Allo 
engines bave given us excellent service The prompt enc 
efficient service which your company has given on these en- 
gives eakes thes even better aod aore economical to operste 








Therefore, | 
end Geoeral Machine & Supply 
for the ofl fields After operating LeRoi engines for 1) 
years, I do not besitete in recommending them as the most 
economical power for tbe of] fields I aleo wieb to say 
that we will look to LeRoi and General Macbine & Supply Co 
for our future requirements. i 


cen tell you that +e thing thet LeRoi engines 
make the best combination 






“Le Roi RX’s 
give better service 
than any engine 
we have ever owned 
























Tuis letter from 
Mr. Fred Forster, Vice-president 
of Thompson-Carr, Inc., Odessa, 
Texas, is typical of the satisfac- 
tion expressed by Le Roi users 
throughout the oil fields. 
Le Roi dependability, low 
maintenance costs, and excellent 
service facilities add up to more 


sissmaias operation. That’s why Le Roi leads the field — in the field. 
Ask your Le Roi distributor for the full story on the improved RX Series 
engines and the new 600 hp (max.) L3460. Send for job-data reports. 


LE ROI COMPANY, 


New York ° Washington ° 


LEADS THE FIELD — 


Le Roi Oilfield Sales- 


homa 

Roi Company Branch — Tulsa 

Carson Machine & Supply Co.— 
Oklahoma City 


East & South Texas, Gulf Coast 
"Southern Engine ond Pump Company — 
Houston, Kilgore, Edinburg, Dallas, San 
Antonio, Corpus Christi, Texas, and lLa- 
fayette, Houma, Lovisianc. 


West Texas, New Mexico 
 Syppiy So. — Odessa, 


ry & En 0 Y—~ 
s and St lovis, Missouri. 


Birmingham ° 


LE ROI 


mitwawaes 








‘Equipment Ge. —Wichita 


Milwaukee 14, Wisconsin 


Tulsa * San Carlos 


UNM THE FLELD... P-104 


Ba S BREESE ee eS = s. 
Service Network 


Michi 
edor tosis Service — Reed City 


Rocky Mountain Area 
Gehring Equipment Co. — 
Casper, Wyoming, Rangeley, Col. 


Northern Louisiana & Mississippi 
Ingersoll Corporction —. Shreveport, 
Lovisiana, and Jackson, Mississippi. 


West Coast 
Le Roi-Rix Machinery Co. — Los Angeles, 
Long Beach and Bokersfield, Colif. - 


: eppatoching Area <e 


. C. McKenzie Co., Fibre 


“Lucey Eipeh itd. — - Calgon, Edmonton, oo 
Aiberta. : By es 
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Spang-Chalfant Appoints Ramsburg 
Manager of Sales, Welded Products 


Charles J. Ramsburg, Jr., has been ap- 
pointed manager of sz ales, We Ided Products, 
for the Spang-Chal- 
fant division of The @ 
National Supply Com- 
pany. He succeeds H. 
G. Morrow, resigned. 

An engineering 
graduate of Yale Uni- 
versity, Ramsburg } 
joined Spang-Chalfant 
in 1937 after five years 
with the Pittsburgh 
Coke and Chemical 
Company. He has 
been Pittsburgh dis- 
trict manager since 
January, and prior to 
that was assistant dis- 
trict manager of the New York office. 






C. J. Ramsburg, Jr. 


Worthington Compressors Ordered 
For Texas-IIlinois Gas Pipe Line 


Twenty-five Uniflow Angle Gas Engine 
Compressors have been ordered from 
Worthington Pump and Machinery Corpo- 
ration by the Texas-IHinois Natural Gas 
Pipeline Company, which recently dedi- 
cated its pipe line at ground breaking 
ceremonies near Hungerford, Texas. This 
pipe line will run from southeastern Texas 
to Joliet, Ill. In these engines, the through- 
scavenging system has been adapted to pipe 
line gas engines for the first time, the 


|} company states. 


| Southern Geophysical Company Names 
| McKay as Executive Vice President 


| dent. 


| versity of Oklahoma 


The appointment of A. E. (Sandy) Mc- 
Kay as executive vice president of South- 
ern Geophysical Com- 
pany in Fort Worth 
was announced by Dr. 
Sidon Harris, presi- 


Upon graduating in 
geology from the Uni- 


in 1928, McKay went 
to work for the In- 
dian Territory Illumi- 
nating Oil Company, 
Bartlesville, Okla. In 
1937 he joined The 
Atlantic Refining 
Company at Dallas, 
where for the past six 





A. E, McKay 


years he has been assistant chief geophysi- 
cist. He left Atlantic to go to Southern 
Geophysical. 


Rocky Mountain Manager Named 


International Cementers, Inc., has ap- 
pointed Edward M. Syverson division 
manager of ICI Service’s Rocky Mountain 
division. His headquarters are in Cas- 
per, Wyo. 


McCullough Transfers Woods 


D. E. Woods, McCullough .Tool Com- 
pany, has been transferred from Guymon, 
Okla., to Wichita, Kansas, as branch 
manager, succeeding D. E. Dewvall, trans- 
ferred to Odessa, Texas. 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








Anderson Heads Houston Staff of 
Aerological Research Institute 

Dr. Irving P. Krick, president of Ameri- 
can Institute of Aerological Research, an- 
nounced the re-opening of the Houston of- 
fice. James R. Anderson is meteorologist 
in charge, in association with Colonel T. 
R. Gillenwaters, who will operate out of 
the Institute’s headquarters in Pasadena, 
Calif. 


Tournarope Appoints Bob Hopkins 
As Sales Engineer in Southwest 


R. G. LeTourneau, Inc., has named R. 
L. (Bob) Hopkins Tournarope sales engi- 
neer for the south- . 
west. Hopkins will 
headquarter in Hous- 
ton and will handle 
Tournarope applica- 
tions and sales in 
Texas, New Mexico, 
Oklahoma, Colorado, 
and Louisiana. He will 
contact special oil 
field distributors in 
addition to regular 
LeTourneau distribu- 
tors. 

Hopkins was for- - 
merly with Baker Oil Bob Hopkins 
Tools, Inc., in a sales 
capacity, and served five years with John 
A. Roebling’s Sons Company as sales en- 
gineer. 


Rector Well Equipment Appoints 
Badger Canadian Representative 

Rector Well Equipment Company, Inc., 
Fort Worth, has appointed George S. 
Badger as the com- 
pany’s representative 
in the Canadian oil 
fields. Badger has been 
engaged in sales work 
in Canadian fields the 
past year and has had 
previous equipment 
sales experience in 
California, Utah, Colo- 
rado, New Mexico, 
and in the Middle 
East and India. 

Rector’s warehouse 
stocks will be main- 
tained at 8035 102nd 
Street, Edmonton, 
Alberta. 





George S. Badger 


Green Leaves Collins Radio Company 
To Set Up Two New Firms In Dallas 


John A. Green, former head of the 
broadcast engineering department of Col- 





lins Radio Company, has established the | 
John A. Green Company, manufacturers’ | 


representatives, and the Equipment & 
Service Company, consulting engineers 
and electrical manufacturers, in Dallas. 
_Green is a graduate of Purdue Univer- 
sity, a senior member of IRE, a member 
of AIEE, a member of API, and a licensed 
professional engineer in Oklahoma. 


Edward Valves Has Virginia Agent 


I. Russel Berkness Company, Richmond, | 


Va., has been appointed sales and service 
representative in the state of Virginia for 


Edward Valves, Inc. The firm is headed | 


by I. Russel Berkness, a consulting engi- 
neer in Richmond and Norfolk. 
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EXTRA FAST, EASY 


Kye Keanuig 
ON 1/8” TO 3” PIPE 


“I'll take this extra-long-taper 


Fei FaalD every 


— 





















time 
. +. makes reaming Ms 


44 
! 





a cinch 





And RIGEID LonGrip 
Reamers Won't Flare or Split Pipe 


e It’s the extra-long-taper on RIG40D LonGrip reamer 
that makes it smooth the burr cleanly out of pipe or con- 
duit almost without effort. Just a few light ratcheted 
strokes and your job’s done—no worry about thinning, 
flaring or splitting. Saves your time, work and pipe. Fur- 
nished complete with ratchet handle, or No. 2 reamer unit 
sold separately for use in RIG0 OOR small ratchet die 
handle. Two sizes, No. 2, %” to 2”; No. 3, 3%” to 3”. Ask 
your Supply House. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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FOR SALE 

















Gordon and Pope 
Supply Company 


2468 E, Lancaster — Phone LO-2093 
Fort Worth, Texas 






Set ie 
CLASSIFIED ADS 





SERVICES. PERSONNEL. USED EQUIPMENT 


RATES: Regular Classified (undisplayed) set in this size type: 10 cents per word. If Box Number 
is to be used count an additional six words. Replies forwarded without charge. Situation Wanted: 
§ cents per word. Display advertisements, set in suitably larger type with ruled border: $9.00 per 
column inch per insertion. Situation Wanted: $4.50 per column inch. All classified ads payable in 
advance. 10% Discount if 3 or more insertions are ordered at one time. COPY DEADLINE: 5th of 
month preceding date of issue. Send copy and checks to: Trading Post Section, World Oil, P. O. 
Box 2608, Houston, Texas. 


Ratchet Pipe Threader, new, size 
Le ee ee 
(Mfg. by: Lafayette Engineering Co.) 


$14.95 


Kohler Light-Plants—2 KW, 110 
volt, D.C., (fully automatic) ex- 
cellent condition 


$195.00 


General Motors Diesel Light- 
Plant—-20 KW, 110 volt, D.C., ex- 


cellent condition 


1—10,000’ Power Rig complete less drill stem and drill collars $995.00 


—Wilson Titan Draw Works—3 L.R.O. Waukeshas—A-1 Bryant Over-Head Gas Heaters, 
eon 85000 BTU, excellent for ware- 
ondition. 


house & shop 


$95.00 


(Cash with order or 25% deposit, bal- 
ance COD on all mail orders.) 





FOR SALE 





FOR SALE 
at Eunice, New Mexico 





Approximately 5 acre yard and camp all enclosed by fence. 
Shop building 60’ x 30.’ Fine for drilling or hauling contractor. 
All utilities in. 











FOR LEASE 





Extra drilling equipment such as swivels, hooks, elevators, tn dens Sor: tank ‘weal eee eatin alee 
: . a : . hundred acre ranch in heart best deer coun- 
links, blow oyt preventors, mud pumps, engines, etc. oy i Meuse te aekeeetek auhae’ ee 
Maximum eight hunters, $150 each. Camping 
facilities furnished. Choice place and first 
time offered for lease. Write J. H. McCombs, 
Cypress Mill, Texas, or phone Johnson City, 


Contact 
1023. 


ASHBY DRILLING COMPANY 








Phone: Logan 6-6639 





DALLAS, TEXAS 


3415 Westminster Avenue 








SITUATION WANTED 





Drilling contractor operating in West 
Texas and New Mexico desires to con- 
tact small or medium-sized independent 
oil company who needs an operating 
manager. Personal interview desired. 
Twenty years experience in all phases of 
the oil industry. Address replies to Box 
$4-W, WORLD OIL, Houston 1, Texas. 








MANUFACTURERS’ AGENT 
Well established manufacturers’ agent 
contacting supply companies, gasoline 
plant and refinery engineering firms 
and oil companies in the Southwest is 
in position to do a good sales job on 
one additional line. Write Box 98-W, 
c/o World Oil, Houston. 








MANUFACTURERS’ AGENT 


Manufacturers’ agent, covering Gulf 
Coast oilfields, refineries and process 
plants, seeks additional line. Maintains 
office, warehouse and shop in Houston 
and eight sales engineers in the field. 
World Oil, P. O. Box 97-W. 











WANTED TO BUY 





®We WILL BUY Producing Oil Royalties. 


Send Particulars. Standard Security Co., 
Broadway, New York 6, New York. 
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FOR SALE 


© Well drills, spudders, rotaries, core-drills. 
All sizes new and used equipment. Tools, drill 
pipe, cable, pipe. Fishing tools rented. Every- 
thing for well drilling. Pressey & Son, Pueblo, 
Colorado. 








® NEW STYLE WILSON GIANT (Split Frame) 
DRAWWORKS. Automatic catheads, pump 
drive, internal expanding friction drum 
clutches, vacuum controls, 600 HP chain 
transmission, complete with compound for 
three engines and powered by 3-D 13000 cater- 
pillar engines. Drawworks approximately 4 
years old. Following work has been done: 
disassemble, inspect and rebuild transmission, 
inspect and repair all controls, general tune 
up of caterpillar power units, assemble and 
tune drawworks, steam clean and paint. Se- 
rial #6518. AVAILABLE FOR TEST RUN- 
NING IN WICHITA FALLS. Other used draw- 
works also for sale. Direct inquiries to: 
INDUSTRIAL SUPPLY CO., 500 8th St., 
Wichita Falls, Texas 

®FOR SALE: One Clark Compressor, Twin 
Cylinder, No. 1506, 180 HP, 16” x 20” stroke, 
combination injector type, fuel or natural. 
Three cylinders—6%x20 High Pressure — 
7%x20 High Pressure—and two stage 12%x20 
low pressure. Fairbanks Morse circulation 
pump for cooling tower, tanks, cooling tower, 
etc. 

One Fairbanks Morse Dual Compressor 
(Small) powered by 125 HP Waukesha Drill- 
ing Motor. 

This equipment located near Abilene. For 
further information write Harley Sadler Oil 
Properties, Box 889, Abilene, Texas. 











®FOR SALE: Three used Model D-6 Cater- 
pillar Tractors, excellent condition, reasonably 
priced. Hillyer Deutsch Edwards, Ine., Oak- 
dale, Louisiana. Phone 141 


INVESTMENT OPPORTUNITY 








UNUSUAL 
OPPORTUNITY FOR 
OIL INVESTMENT 


A SURFACE GEOLOGIST located the 
richest Oil Poel ever opened in Kansas 
and discovered the Stone Bluff oil field 
in Oklahoma. Investors in these devel- 
opments received $588 for each dollar 
invested. On a Kansas Anticline, one 
investor received $1125 for each dollar 
invested. The same Surface Geologist 
now offers one-sixteenth interests in a 
well to be drilled on a fine Kansas 
Anticline for only $1000 each. Your 
share of the drilling costs are tax de- 
ductible. For further information, ad- 
dress P. O. Box 142, Tulsa, Oklahoma. 








SERVICES 





ELECTRICAL LOG ANALYSIS 


Electrical well logs (Schlumberger, 
Halliburton, etc.) interpreted at rate of 
1 cent per drilled foot. Minimum charge 
$25.00. Send check and 2 copies of log 
(we keep 1). Electrical Log Analysis Co., 
West Bldg., Houston, Texas. 











Use the Trading Post 
For Sale, Services 
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New Books, Maps and Movies 











Field Development 

A 932-page volume of maps and statis- 
tics, the year book of the National Oil 
Scouts & Landmen’s Association contains 
data on geophysical and geological pros- 
pecting, land and leasing activities, wildcat 
exploration, proven field development, oil 
and gas production, pipe lines and re- 
fineries. 

Volume 20 of “Oil and Gas Field De- 
velopment in United States and Canada— 
1949” follows the format of previous is- 
sues. The review is divided into chapters 
devoted to statistics and maps of specific 
areas, as well as generalized sections on 
U. S. statistics. Included is a roster of 
active and associate members of the as- 
sociation. 

National Oil Scouts and Landmen’s As- 
sociation, P. O. Box 1095, Austin 66, 
Texas, $8.50. 


Arc Welding 

“Modern Arc Welding Lessons AC and 
DC,” a 192-page textbook, comprises the 
second part of the new five-part Hobart 
handbook, ‘‘Electric Arc Welding—Proced- 
ure and Practice,” and contains the com- 
plete series of 40 arc welding lessons of- 
fered at the Hobart Trade School. 

R. G. Swisher, Hobart Trade School, 
Inc., Hobart Square, Troy, Ohio, $1. 


Subsurface Geology 

[he second edition of “Subsurface 
Geologic Methods,” compiled and edited 
by Dr. L. W. LeRoy, includes a num- 
ber of articles and illustrations which 
have been added to the first edition, 
published in 1949. The 1156-page volume 
now contains 600 drawings and the 
works of 50 contributors writing on 60 
subjects. 

Department of Publications, Colorado 
School of Mines, Golden, Colo., $7. 


Crude Oil in Germany 

A comprehensive review of the German 
producing industry, “Crude Oil in Ger- 
many,” by Dr. H. Hassman, covers de- 
velopment of fields in the Hannover-Bruns- 
wick, the Holstein-Hamburg area, and the 
Emsland. It deals with the location of 
crude oil deposits, the technical side of 
production and refining, history, regions, 
and the importance and problems of Ger- 
man crude oil production. The German 
text is supplemented by a detailed statis- 
tical appendix, with tables and maps. 

Industrieverlag von Hernhaussen KG., 
Hamburg 36, Germany, $.76, plus postage. 


Pipe Line Construction 
_ All phases of pipe line construction— 
including trenching, rock drilling, blasting, 
welding, doping, wrapping, laying and 
backfilling—are pictured in a new con- 
struction film titled “As the Crow Flies.” 
Scenes were photographed in the Cum- 
berland Mountains, between Green Brier 
and Oak Ridge, Tennessee. Action shows 
construction work on the 172-mile, 22-inch 
natural gas line laid by Oman-Fulton- 
Brodie Company of Nashville, Tenn., Lub- 
bock, Texas, and Amarillo, Texas, for the 
East Tennessee Natural Gas Company. A 
large part of the 172-mile line runs through 
rock, and the movie includes a demonstra- 
tion of the new rock drilling technique 


November, 1950 » WORLD OIL 


used successfully on this job. 
Approximate running time is 21 minutes 
for 750 feet of 16 mm. film, black and 
white, with sound track. 
Gardner-Denver Company, Quincy, Illi- 
nois. 


Production Economics 
Supplementing two earlier texts which 
dealt largely with technologic material, the 
third volume of “Petroleum Production 
Engineering” deals with economic aspects 


of the industry. 
Presented from the point of view of the 


practical engineer, the text provides an ele- 
mentary exposition and interpretation of 
basic principles of economics and business 
administration as they apply specifically to 
the producing industry. Lester C. Uren, 
professor of petroleum engineering at the 
University of California and author of the 
trilogy, treats of topics such as economic 
geology of petroleum, oil and gas land 
acquisition, labor management, oil industry 
taxation, cost accounting for oil produc- 
tion, and conservation. 


McGraw-Hill Book Company, 330 West 





trash, and other 
foreign particles that accumulate 
during shut-down periods cannot 
effect the efficiency of this special stripper 
well rod pump. The discharge ports are 
completely enclosed by an outer sleeve which 
reciprocates with the plunger (inset). 
Fluid and well trash are discharged from the outer 
jacket at the bottom of the pump and are 
agitated upward and away. Available in 2- by 
1-in., 2- by 1'/j-in., and 244 by 114-in» sizes 
with H-F “Flexite” (illustrated), “Precision,” 
“Tuft-Temper,” Cup-and-Packing, 
and Composition Ring plungers at local 
supply stores. Illustrated folder and 
complete details will be sent without obligation. 


2501 Virginia Street, Fort Worth, Texas 


Settling sand, well 





Pumps ¢ Balls-and-Seats ° Stuffing Boxes © Oil Savers © Polished Rods par. penn. 
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TUNGALLOY 


A NEW 
BALL AND 
SEAT 


For Wells Rough on 
Pump Valves 





TUNGALLOY is a non-ferrous 
alloy of tungsten, cobalt and 
chromium, The alloy is so tough 
grinders must be used to machine 
it and it is often used for tools 
to machine steel and other ma- 


terials, 
ADVANTAGES 
@ Wears Well 


ting action of 
other valves. 


Withstands cut- 
sand better than 


»ractically 
oil well 


@ Resists Corrosion—t 
“corrosion proof” in 


fluids. 


Unaffected by 
sources of 


@ Non Magnetic 
lodestone and other 
magnetism. 


@ Tough—Not one of these 


valves has been reported to have 
broken in service. 


SIZES AND TYPES: Available 
in 114”, 134”, 214” API Rib 
Type. Not available in flat type 
or with alternate balls. 


For well conditions which do 
not require all the superior char- 
acteristics of Tungalloy use one 
of the other O’Bannon balls and 
seats which are available 
Chromalloy, Chromallex, Triple- 
X-Alloy, Tungallex, Chrom- 
Bronz, Steelalloy, and Steel- 
Bronz. 


Your O’Bannon representative 
will help you select the one which 
best fits your well conditions. 
but for your wells that are really 
rough on valves he'll tell you to 
ask your dealer for Tungalloy. 


Sold by Supply Stores 


Walter O'Bannon Company 


TULSA 1, OKLAHOMA 
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SQUEAKS from the 





Might Is Right 

Three Boy Scouts reporting 
deed for the day: 

‘We helped an old lady across the street.” 

“Did it take all of you to do that?” 

“It sure did!” they unisoned. Then they 
elaborated: 

“She didn’t want to go.” 


their good 


Bad Training 
Out in the middle of nowhere, two tra 
sped toward each other on the same track 
until they collided with a tremendous crash. 
Reporters flocked to the scene, and one 
of them was questioning Slim, an old cow- 


ins 


hand who was the only witness to the 
disaster: 

“Tell me, Slim, what did you think 
when you saw those two trains coming 
together ?” 

Slim drawled his answer: “I thought 
that was one hell of a way to run a rail- 
road.” 

Comradeship 


A Russian wolfhound came over to this 


country and met an American dog. 


“How are things in Russia?” asked the 
U. S. pooch. 

“Oh, fine, fine,” said the Soviet dog. 
‘“‘We have fine dog houses and all the red 
meat we can eat.” 

“Then what are you doing over here?” 

“Hell,” said the Red dog, ‘‘a fellow likes 


to bark once in a while!” 
Do It Now! 

Sandy McTavish attended a celebration 
where the amount of good whiskey was 
unlimited. About the middle of the evening 
he got up and started the rounds of the 
guests saying goodnight very politely. “But 


bio oe 
con 


GC .””OL WATER COOLER 
8, 10, 15 and 20 
Push-Button 


Mac de in 2, 3, 5 
gallon sizes with 


Faucet. 


"WINFIELD. 4 


et ae PURE DRINKING 


BULLWHEEL 








Aenea wT 
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—_——— 











“Whenever | check these production reports, | 
always have the feeling someone is looking over 


my shoulder.” 


surely you’re not going yet, Sandy,” 
host objected. 
“Nay, mon,” said Sandy, “I’m not gae 


but I’m tellin’ ye gude night while 


know ye.” 


Revealing Story 


There was a young lady 


the 


in, 


T still 


named Carol 


Who loved to play cards for apparel. 


But her opponent’s straight flush 
Made the young lady blush, 
And Carol went home in a barrel. 


WATER CANS 
an On OR OR Fe 8: ES 


GOTT Water Coolers are the convenient 
way to keep drinking water handy to the 
worker. Their 
exclusive construction keeps water cool for 
yeltle MB ihiitele MB lotdet-MBa-seeloh ede) (=) 


protect it from impurities. 


long periods. 
Lo} oMB eleseloh moles ob l-red abelem ol ht tel 
button faucet. GOTT Water 
Cans for handy field use. 
Your Supply Store has 
them, get one today! .. 


| 
| 
{ 


ANSAS 


WATER ALWAYS 
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Steel Foblems 7 
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Call Jorgensen First 


: a 




















THERE ARE TIMES when a change in plans is warehouse stocks of carbon, alloy, stainless, 
necessary or desirable. But when the change tool and specialty steels. When your steel 
is too sudden, a steel problem may arise. Don’t problem arises, just remember that your best 


let that stop you. Jorgensen maintains ready approach is to CALL JORGENSEN FIRST! 







EARLE M. JORGENSEN CO. 
STEEL 


HOUSTON DALLAS OAKLAND SAN FRANCISCO LOS ANGELES 
5311 Clinton Dr. 2200 W. Commerce St. 1657 W. Grand Ave. Ask Operator for 10650 S$. Alameda 
CHarter 1761 STerling 3346 Higate 4-2030 Enterprise 10942 LUcas 0281 
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HINDERLITER TOOL CO., DIV. 
H. K. PORTER COMPANY, INC. 


TULSA 1, OKLAHOMA 
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What's The Use? 


“All right — be mad!” 


“What have I done?” asked the woman 
driver of the policeman who had 


her over to the curb. 


“You were traveling forty 


hour.” 


waved 


miles an 


“Forty miles an hour!” said the woman. 
“Why I haven’t been out an hour!’ 
was licked. 


The officer knew when he 


Go ahead,” he said. 
Move It Over 


The lady of the house was awakened by 
he clanking of garbage cans, and, 
ing that she hadn’t put the garbage out for 
collection, jumped out of bed. With hai 
uncombed, eyes blurred with sleep, dress- 
ing gown clutched hastily about her, she 


appeared at the door. 


“Yoo hoo,” she called. ““Am I 


for the garbage ?” 


“No,” shouted the collector, 


right in!” 


It’s Easy When You're Crazy 

A guard from a lunatic asylum rushed 
up to a farmer and said, “I’m looking for 
an escaped lunatic. Have you seen him?” 
The farmer puffed thoughtfully on his 
corn cob pipe and asked, ‘What does he 


look like?” 
‘““He’s very short,” said the 


guard, 


realiz- 


too late 


“Jump 


“and 


he’s very thin, and he weighs about 350 
pounds.” 

The farmer, in amazement, wanted to 
know how a man could be short and thin 
and still weigh 350 pounds. 

“Well,” answered the guard impatiently, 
“T told you he was crazy.” 


Man of Many Talents 
“The artist. I pose for does painting, 
etching, and sculpturing.”’ 
*“Doesn’t he do one thing better than 
anything else ? 
“Oh yes—but he’s pretty good at paint- 
ing, etching, and sculpturing, too.” 


Professional Pride 
“Doctor,” said the anxious wife, “can I 
really rely on you? You know, I have 
heard of cases where the doctor diagnosed 
pneumonia and the patient died of tuber- 
culosis.” 
“Madam,” replied the doctor, drawing 
himself up, “when I diagnose pneumonia 
the patient dies of pneumonia.” 


Low Overhead 
“Every time I get down in the dumps 
I buy a new hat.” 
“IT was wondering when you got them.’ 





COLORFUL COWGIRL HOSTESSES 
WELCOME YOU ABOARD YOU 
TRANS-TEXAS STARLINER 


PHONE 
Your local 
ticket office 


OR CALL YOUR 
TRAVEL AGENT 




















TrRaAnNsS-Texas AIRWAYS 


STARLINERS ,” 


wtthe wee | *** ed 
SAVE 75% 


| yp, SAVE 75%" = +, 


Trans-Texas began a big fourth year of opera- 
tions on October 11th—With new and more 
convenient schedules, 


—— 


Trans-Texas 






*Excursion Rate 
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